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ABSTRACT 
THE COSTS AND BENEFITS OF LITERACY 
MAY 1993 
BERNICE IRENE EVANS, B.S., MORGAN STATE COLLEGE 
M.B.A., THE CITY UNIVERSITY OF NEW YORK 
Ed.D., UNIVERSITY OF MASSACHUSETTS 
Directed by: Professor Robert R. Wellman 
This study evaluates literacy levels of education using 
senior high school mathematics textbooks. It uses content 
analysis, the latent approach and the evaluation research 
design, to study the costs and benefits of literacy 
instruction. The examination discusses demands for a literate 
society in the year 2000, estimates the level instruction to 
changes in student behavior, and correlates exposure with 
assessed student performance. 
The study specifically observes the codes and contents of 
mathematics textbooks adopted for use in Maryland's inner city 
public high school mathematics programs. It compares levels 
of literacy exposure in the Special Education, Regular and 
Honors programs. It evaluates mathematics education benefits 
and costs based on the students performance on functional 
mathematics tests; completion of minimum requirements for 
admission to college; and vocational certification. It 
compares the applicability of the mathematics to the demands 
of society in the year 2000. 
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CHAPTER 1 
INTRODUCTION 
The value of public education in America has been 
continuously debated. In light of the debate, this study 
undertakes an answer to the question, Does the secondary 
schools basic mathematics education programs provide 
instruction sufficient to develop the literacy skills which 
ill be needed in the year 2 000? It will approach this 
question by evaluating two aspects of the debate. First, the 
study will evaluate the textbooks used for mathematics 
instruction in three math curriculums of the Baltimore City 
public schools, special education, regular programs and honors 
courses. These curriculums are each intended to achieve 
standard levels of functional literacy in mathematics. The 
criteria used to examine and compare these curriculums is 
based on the standards established by the Maryland State 
Department of Education, (MSDE). Second, it will evaluate the 
potential literacy value of the mathematics education attained 
from these programs curriculums, to the individual and 
society. The students performance on mathematics test and 
attainment will be compared on the basis of the textbook 
exposure (content and domain) and schools attended. The data 
will be evaluated on the basis of estimated minimum levels of 
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functional mathematics literacy. These standards are assumed 
by educators and the U. S. Department of Education, to be 
necessary to meet demands of our society in the year 2000. 
The comparison of mathematics curriculum will be limited 
to an examination and evaluation of the content domains of 
mathematics textbooks adopted and used in inner city public 
high school programs existing in the district of Baltimore, 
Maryland, in the school year 1990-1991. The study will use 
textbook content analysis, the latent approach methodology 
along with the evaluation research design. It will present 
MSDE's criterion and methods of defining and measuring 
functional literacy in mathematics. The evaluation will 
proceed by coding, estimating and making generalizations about 
the value of the contents of adopted mathematics instruction 
relevant to lifelong opportunity demands of the individual and 
the demands for productivity and growth of the American 
society in the year 2000. 
The study will use the definition of 'functional 
mathematics literacy! as also provided by the Maryland State 
Board of Education (MSBE). It will measure the composition of 
mathematics instruction based on the MSDE approved Declared 
Competencies Index (DCI), (1980) and diagnose the textbooks 
contents by the domain objectives of the Maryland Functional 
Mathematics Tests (MFMT I and II), (1990-1991). It will 
estimate levels of mathematics literacy to instruction based 
on the assessments of the individual high schools as reported 
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for the school year 1990-1991, in Baltimore City public 
schools. The examination will evaluate the costs and benefits 
value of mathematics education based on the average number of 
senior high school students meeting the mathematics 
competencies applicable to the demands of society in the year 
2000. 
Statement of the Problem 
The problem of this study is to determine if the present 
three level of mathematics instruction and standard education 
requirements in Baltimore City is sufficient to meet the 
mathematics literacy demands of individuals and society in the 
year 2000. The yardstick used by MSDE to define and assess 
literacy is to link student performance to education 
instruction. That is, MSDE determined that an "individual is 
functionally literate when he or she "achieve [s] a basic 
competency that is closely aligned to the instructional 
program," (1981). The attainment of mathematics literacy 
relevant to the lifelong needs of the individual and the 
dynamic growth of society is therefore directly attributed to 
the program of instruction. 
Although the list of mathematics textbooks approved for 
the purpose of achieving literacy is adopted by the central 
school board committee is constant, the actual textbooks 
adopted for use differs between schools. In addition, the 
mathematics programs of instruction may also differs between 
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schools and the textbooks content and its domains may differ 
between curriculums of instruction. However, all public high 
school students must pass the same standardized test MFMT in 
either the 9th and 10th (Test I) or 11th (Test II) grades to 
receive a high school diploma and are expected to attain the 
same level of behavioral performance in mathematics. 
Background 
Formal education and functional literacy are often 
regarded as the most important factors influencing an 
individuals life long accomplishments. In addition, the U.S. 
Constitution legislates equal education opportunities for all 
children. However, the yardstick for individual performances, 
as well as the formal exposure to knowledge and skill levels 
differ. This phenomenon creates the basis of the problem of 
assessing whether the instruction in mathematics is providing 
for the relevant present and future education needs of the 
society. 
Over the years there have been concerns raised regarding 
the nature of the national education policy, the national 
commitment to public school education and even regarding its 
real agenda for educating the poor and minority citizens. 
Without clear answers to these questions, insufficient 
attention has been given to ensuring substantive instructional 
education and to planning for the development of a literate 
society. For example, during the last two decades the 
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emphasis of education in American schools swung from one 
extreme to another. Policy applications moved from the open 
classroom concept in the 1970's to the back-to-basics movement 
of the 1980's. Another example of the failure to assess our 
education policy was detailed by the National Commission on 
Excellence in Education who in the late 1980's declared 
America to be a "Nation at Risk." Even while America spent, 
per dollar, as much, per student, as almost any country in the 
world, our students continuously score lower on standardize 
performance test in science and math. What is happening in 
America's education instruction is even more disturbing when 
evidence suggest that the education policies of such places as 
Japan and Germany successfully introduce their students to 
those performance skills necessary to compete in the high 
technical math and science markets of the future. 
America has done too little to evaluate the content of 
education. In response to the problem President Bush declared 
education to be a priority concern of his administration. 
The administration's approach to developing a literate society 
ranged from accountability to productivity and resulted, in 
1990 in education trend lines which remained relative flat. 
In addition questions are raised regarding the level and 
composition of education. What levels of literacy are 
appropriate for the dynamics of the future? Will this 
education be sufficient to maintain America as the most 
powerful of all nations in the world? Is our education 
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curriculum capable of enabling all Americas to compete in 
global economic markets? What is the potential of education? 
Still another example of the need for a literacy policy 
was provided in 1985 in the Adult Performance Level Project 
report sponsored by the United Nations Educational Scientific 
and Cultural Organization. UNESCO revealed that one out of 
every five adult persons in the United States is considered 
functionally illiterate. This means that more than 20 million 
adult citizens are not in a position to adequately translate 
the instruction to fundamental performance opportunities even 
after 12 years of public school education, while others may 
have the ability of maintaining only semi-skilled or lower 
levels of functional performance. 
The need to have all youngsters functionally literate is 
underscored by the U.S. Labor Department. The Department 
forecasts that by the year 2 000 America will have an even 
greater demand for women and minorities in the work place due 
in part to population, structural and cyclical trends. This 
need, they warn, can only be met if all youngsters are 
provided challenging, pertinent and substantive levels of 
education. The education demands of society, therefore, 
force us to examine the level of functional instruction not 
just in schools but specifically in urban, inner city, public 
schools. 
The problem at the local level was to develop and 
implement a policy which would insure that American students 
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graduated from high school with the requisite skills necessary 
for functioning in a modern dynamic society. The local school 
district have the problem of selecting the instructional 
materials which would expose students basic tasks such as 
reading manuals, filling out forms, and making simple 
calculations. The problem of the local school district is to 
introduce youngsters to performance skills which would permit 
them to be functionally literate. 
Purpose of the Study 
The goal of this study is to examine (through content 
analysis of textbooks) present mathematics education programs 
and to evaluate their potential value for satisfying math 
literacy demands in a dynamic high tech society of the year 
2000. By examining the content domains of adopted and used 
high school textbooks, this study seeks to evaluate the value 
of existing mathematics programs for their potential influence 
on meeting society's literacy demands and their potential to 
influence the life long opportunities of today's youth. 
To achieve the evaluation objective, the study uses the 
content analysis, latent research technique. It will sample 
the content domains of mathematics textbooks presently used in 
inner city public high schools. It will examine and evaluate 
the mathematics textbooks on the basis of the functional 
literacy competencies indices established by the Maryland 
State Department of Education. It will base its evaluation of 
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the mathematics programs of instruction on their potential to 
satisfy literacy demands from the States evaluation of the 
Baltimore district, high schools and students performance 
reports. Analysis of the value of the instruction to the 
potential benefits of the student will be based on test 
results of the youngsters attainment of mathematics 
proficiency levels and reports of whether these high school 
students meet standard qualifications required to continue the 
pursuit of higher education, or required to secure a licensed 
or vocational trade, or enter the work force, with a tested 
minimum level of functional mathematics skills, immediately 
upon graduation from high school. 
The objective is also to identify and code the level of 
mathematics competency to which high school students are 
exposed through textbooks; to estimate average, variances and 
the association of performance to instruction given 
prerequisite indices as defined by MSBE; to identify the 
factor(s) which tend most to influence the attainment of 
relevant levels of literacy performance; to abstract the 
relationship of the literacy instruction to the future demands 
of the individual and society; and, to discuss the cost and 
benefit value. 
The more general goals of this study include introducing 
the magnitude and extent of the issues surrounding 
literacy/illiteracy; determining and discussing the factors 
which account for literacy and its variant levels; determining 
8 
and discussing the level of the mathematics literacy needs of 
our society by the year 2000; determining and discussing the 
methodology to be used to examine the problem; determining and 
discussing the goals and characteristics of mathematic 
literacy as established by State of Maryland; and, identifying 
and discussing the method of comparing the observed literacy 
exposure in mathematics to assess literacy mathematic 
competencies of high school students. 
Significance of the Study 
This examination will enable an assessment of the scope 
of public high school mathematics instruction, its alignment 
with student performance, and its relevance to the demands of 
the individual and society in the year 2000. It will also 
permit a quantitative discussion of the benefits and costs 
value in terms of opportunities of present mathematics 
education to the individuals. 
The additional related advantages to the study are as 
follows: 
1) It may assist educational efforts in providing all 
youngsters with the best relevant education possible for 
continuity between school and life opportunities. 
2) It may provide a measure of the degree to which the 
tangible educational goals for a literate society, by the year 
2000, have to adjust in order to make all schools better and 
more accountable. 
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3) It may serve to stimulate discussion and action 
regarding the means of achieving higher levels of performance 
in mathematics in children attending the inner city public 
schools. 
4) It may indicate the extent to which both the 
individual and society receives benefits from the educational 
investment and both will suffers the cost of absorbing 
illiterates into society. 
5) The knowledge of the advantages and limitations 
/ 
resulting from differences in education instruction places a 
higher responsibility on everyone concerned with the process 
of education to respond. 
6) This study may lead to an examination of other aspects 
of the problem, as it examines only one aspect of literacy 
education, mathematics, and only one instruction tool, the 
textbook. 
7) This examination may also suggest a more appropriate 
public education structure between instruction tools and 
students for attaining the levels of mathematics competencies 
reguired of a dynamic society. 
8) This examination may also assist educators during the 
selection of education instruction materials. 
9) Finally, the examination may also be useful, to any 
central education committee in reviewing or reevaluating the 
criterion of literacy standards relevant to the times and 
demands of an industrial or technological society. 
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10) The research methodology, evaluation design, provides 
several advantages over other research designs. They are, 
First, the analysis and interpretation of the 
observations has the advantage of permitting the assessment of 
multiple intended and unintended outcomes and suggested 
possible instruction alternatives. 
Second, the method adds to the field a knowledge base to 
be used for measuring elements of instruction. 
Third, it may also suggest areas of further research as 
there are other factors which influence literacy attainment. 
Clarifications and Delimitations 
The study is clarified as to its assumptions, definition 
of terms, and the delimitations of the study. 
Assumptions 
Historically, higher levels of literacy instruction are 
associated with lower costs and greater benefits value, (i.e., 
the increased levels of functional mathematics performance and 
literacy benefits to the individual will in the long run 
exceed the greater costs attributed to higher levels of the 
literacy education). Conversely, on average, lower 
functional performance skills and higher life long individual 
opportunity cost will exceed the benefits attributed to 
education. It is also assumed, the higher the level of math 
complexities identified by the textbooks competencies, the 
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more relevant is the level of literacy education and the 
higher is its association with both task-specific and 
analytical behavior of the individual and the greater will be 
its association to demands of a dynamic society. 
Definition of Terms 
The concept and definition of literacy is elusive and 
changes with time and spatial conditions. The term, in 
general, is applied arbitrarily to multiple standards and 
methods of measurements. It is assumed to be relevant in 
context to the environment and needs of a particular location 
or society. 
The most common references to literacy are defined as follows: 
Basic Literacy describes a level of reading and/or 
writing and/or arithmetic at a rudimentary level. In the 
United States, the individual is basically literate if he or 
she has attained the ability to read, write or perform simple 
daily task. This person would have few literacy knowledge or 
skills exposures to exchange in the work place except pure 
labor. The Maryland State Board of Education classifies an 
individual as mathematically literate if they can perform 
basic computation 'enabling skills.' 
Functional Literacy sometimes overlapping basic literacy, 
identifies a level of performance skills applicable for use in 
ordinary simple daily life situations. In general, the 
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education exposure would entail a level of knowledge skills 
just sufficient for securing low levels of employment in jobs 
demanding routine task. America defines an individual as 
functionally literate if the individuals reading performance 
is at the fifth grade level. MSBE classifies an individual as 
functionally literate in mathematics if they have the 
competency of the enabling skills necessary to ascertain the 
answers to a problematic setting or situation. 
The terms academic and technical literacy are sometimes 
used interchangeably and are associated with a higher level of 
reasoning science and laws. 
Academic literacy is used to describe the individuals 
ability to perform at reasoning levels associated with the 
assimilation and application of conceptual material. This 
level of formal exposure would provide sufficient knowledge 
and skills for both task-specific and generalization 
components of communication and professional occupations. 
Technical literacy (when distinguished from academic 
literacy) refers to the performance of analytical and 
communication skills associated with decision making and 
abstract scientific reasoning. This level of education would 
provide sufficient knowledge and skill exposure for future 
application to such sciences as physics, biology and higher 
orders of mathematics, computer optics, etc. 
This study uses the definition of literacy as defined by 
the State of Maryland. The only State examined in this study. 
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The yardstick used by the MSDE to assess literacy is to 
associate performance with math education instruction. The 
definition for literacy applied to the MFMT I and II states: 
"the individual is functionally literate when he or she 
"achieve[s] a basic competency that is closely aligned to the 
instructional program," (MSDE, 1981). In addition the State 
of Maryland distinguishes and test for two levels of 
functional literacy in mathematics. The first is termed 
enabling skills (i.e. the ability to ascertain the answer to 
a problematic setting) and the second is termed functional 
skills (i.e. the ability to ascertain mathematic answers in 
the problem solving mode from missing proportions to finding 
perimeter and areas of simple polygons. The States 
definitions of literacy also attribute the differences in 
performance and changes is student behavior or attainment 
directly to instruction. 
Further, basic mathematic literacy education describes 
the fundamental mathematical calculation skills which is used 
to exchange information and ideas and feelings. The level of 
the assessed knowledge attained is based on math performance 
competencies that are closely aligned to the suggested 
instructional program of activities, The Maryland State 
Board of Education approved the suggested instructional 
activities outlined in The Maryland Functional Mathematics 
Manual MSDE, 1979 by passage of the DCI. The approval of the 
DCI is a direct response to the concern that students are 
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graduating from high school without the skills necessary to 
perform in a modern dynamic society and are not able to make 
simple functional mathematic calculations. The instructional 
activities include, a listed of adopted textbooks by the 
school district, from which the individual public high schools 
committees are free to chose. 
The following terms are, therefore, specific to this 
study: 
Functional Mathematic Literacy describes those mathematic 
knowledge and performance skill "competencies which require 
the application of the enabling skills to ascertain the answer 
to a problematic setting or solution". (Project Basic 
Instructional Guide, Vol. V, p. 2.) The second 
classification of competencies is the minimum level of 
mathematics knowledge and skill to which students in grades 9 
through 12 are exposed. They are considered to have 
satisfactorily achieved functional mathematics knowledge and 
skills if they obtain a score of 340 on the MFMT. 
Curriculum is the mathematics textbooks adopted for use 
in the City of Baltimore by the Department of Education in 
1988. It is selected by the 18 Senior High Schools which 
individual student functional literacy performance in various 
mathematics programs are identified. 
Content Analysis, this research methodology, has its 
origin in the strategies used for decoding media messages 
sent during military conflicts. This methodology permits the 
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analysis of the exchange of information (i.e. the level of 
mathematic competencies to which the student is exposed to the 
level of potential knowledge and skills) gained through the 
textbooks content. These observed inferences, drawn from the 
content analysis, reflect the value of its exchange and 
benefits. 
Delimitations 
Literacy instruction takes on a variety of 
concentrations, forms and variances from teaching methods to 
classroom bulletin boards. The subject material ranges from 
language skills through life skills and can be applied from 
the general or routine to the very sophisticated. The 
activities used to instruct students may also range from 
verbal through written communications that are supplemented 
with anything from no curriculum notes to electronic, digital 
devices and other teaching aids. However this study will 
concentrate on only literacy attained from the contents of 
mathematics textbooks adopted and approved for use in all city 
public high schools programs in the district of Baltimore, 
Maryland. 
Design of the Study 
The evaluation research design best lends itself to 
estimating and analyzing the contents of textbooks. Evaluation 
research methodology is most applicable when: (1) the prime 
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interest is in the future; (2) it is intended to review the 
variants in mathematics textbooks used in senior high schools 
that serve the slow, normal and gifted youngster and to 
determine there influence on potential literacy performance in 
the area of mathematics; (3) it is correlated with research 
methodology which is intended to examine an on-going program 
focusing on its efficiency and effectiveness for the purpose 
of making suggestions for its improvement on the basis of the 
investigation. 
Additional distinguishing characteristics common to any 
evaluation research design are: 
. The topic of the research is focused on a specific 
problem, program or practice at a given location or sites. 
. Its purpose is to assess the merit and worth of a 
specific problem, program, or practice in terms of the values 
operating at a location or sites. 
. Its level of discourse is concrete, specific to a 
specific problem, program or practice. 
. It primary functions is to determine whether the 
problem, program or practice works-that is, does it do what 
it is intended to do? 
. Its ultimate objective is to determine whether the 
problem, program or practice is worth the costs of 
development, implementation, or wide-spread adoption. 
McMillian, J. & Schumacher, S. (March, 1984). 
In accordance with the McMillian and Schumacher model, 
the evaluation design is an applicable and appropriate method 
of approaching this research because the achievement and 
assessment of functional literacy in mathematics is a specific 
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and concrete objective of the MSDE. The MSDE mathematics 
materials provide a means of: (a) examining functional 
literacy instructional practices in senior public schools; (b) 
assessing students performance to the competency indices; (c) 
examining the math textbook and other instruction variants 
which may account for differences in literacy mathematics 
performance; (d) adding to the field of Education an 
understanding of relationship of the exposure to performance 
as indicated through the use the textbooks chosen; and (e) 
enhancing the conceptualization of the latent literacy 
messages indicated through the adoption and use of textbooks. 
Content Analysis Methodology: 
The Latent Approach 
This research will employ the latent approach of content 
analysis methodology. It will the approach attributed to 
Krippendorff (1980) and combine the measurement techniques of 
both Morris and Fitz-Gibbon (1978) and Hambleton (1980). The 
collaboration of the research techniques of these authors will 
best match the codes established for assessing the Declared 
[Mathematics] Competencies and for diagnosing student literacy 
performance developed for the MSDE (1981) . 
Content analysis methodology is chosen for this study 
because it permits the examination of the table of contents of 
mathematics textbooks which were adopted for use by the MSBE 
and chosen by the senior high school mathematics department as 
the best instruction tool to complement their level of 
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students population. The latent approach is used because it 
lends itself to the approach the MSDE uses to develop 
estimates and criterion for the MFMT I and II and to evaluate 
the relationship between instruction and performance and 
applies to its Technical Report (1990-1991) for the 
construction of reliability and validity measures. 
Reliability and Validity 
The objectivity and reproduction of the data in this 
examination will be assured by selecting the sample population 
of all public high schools in the Baltimore City district. The 
raw data is recorded in the annual performance report for the 
academic year 1990 - 1991. The performance of any school or 
student is based on Maryland's standardize text instruments. 
The objectivity of the quantitative measures used in this 
study are based on the procedure established by the Maryland 
State Department of Education. The State department relies on 
the DCI (1980), functional literacy competencies in 
mathematics for its reliability and validity statistics. DCI 
is the instrument used to develop and frame the 
administration, scoring and reporting of the MFMT (I and II) . 
MFMT is administered according to prescribed procedures, 
methods used to determine content and construct validity, and 
procedures used to assist in determining that items are free 
of bias as provided by the MSDE. MSDE publishes a document 
which outlines the content validity, construct validity and 
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freedom from biases techniques used for the collection of the 
Maryland functional mathematics performance test results. 
The primary objective of these tests are to provide 
accurate decisions about the students mastery of mathematics 
skills. The reliability of the data is based on the assessment 
of the students mathematics competency skill performance 
relative to their instruction exposure. The assessment of the 
students knowledge and skills on the MFMT is evaluated using 
two statistical indicators: the classification consistency and 
the internal consistency coefficients. This test is 
accompanied by a passing score adopted by the Maryland State 
Board of Education. The scoring of this test results from 
standard procedures that are established by the 
recommendations of groups of citizens, teachers, 
administrators, parents, and students from around the state , 
as well as student field test data. Students whose MFMT 
score is at or above the passing score are considered to have 
mastered a particular level of functional skills, and students 
scoring below the passing score are considered not to have 
functional skills and therefore in need of remedial 
instruction. The reliability or consistency with which the 
MFMT classifies students into these two categories is 
essential for drawing, conclusions about a student's mastery 
of functional mathematics. It provides an estimate of the 
relationship of student attainment to math instruction. 
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Outline of the Chapters 
The first chapter will highlight the problem, its nature, 
scope, and significance. It will introduce a general 
description of the research strategy, the Evaluation Design, 
and the method to be used to examine the data, Content 
Analysis and discuss their general descriptions, application 
and appropriateness to literacy education. Included in this 
chapter will be distinguishing characteristics, advantages and 
limitations of the study. 
The second chapter, the literature review will provide 
references to published contributions on the subject of 
literacy. It will provide a broad perspective of literacy 
education. It will elaborates on the nature of the problem, 
discuss how and why variants in formal literacy education 
evolved, and supportive references of how this issue has been 
treated in the pass and its importance to attaining the levels 
of mathematics performance demanded by society in the year 
2000. 
In addition it will discuss the roles of the U. S. 
Department of Education in collaboration with the U. S. 
Department's of Census, Commerce, and Labor in introducing 
literacy goals for America by the year 2000. The chapter will 
also discuss the role of the local school board and department 
of education in addressing the needs for a functionally 
literate student body. Specifically, it will reference the 
commitment of the Maryland State Board of Education and the 
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Maryland State Department of Education to develop functional 
literacy competency indexes of student performance in 
mathematics. 
The third chapter will elaborate the research design and 
methodology. It will introduce the evaluation technique, 
latent approach, and content analysis methodology. It will 
discuss the advantages and limitations to this method of 
study. It will highlight the procedure for evaluating the 
mathematics textbook contents. The chapter will also provide 
reliability and validity measures and other criteria used to 
measure, compare and evaluate the relationships of literacy 
performance to instruction. 
The fourth chapter will be the collection and analysis of 
the data. It will introduce the composition of mathematics 
skills which are to constitute functional literacy. It will 
also present the measurement instruments, the mathematics 
textbooks, content domains, competencies, schools, student 
behavioral assessments, differences in education programs, 
student attainment and data related to sex and race of high 
school students attending inner city public institutions. 
The fifth chapter will analyze the raw sample population 
data. It will estimate and evaluate the average mathematics 
performance levels of high school students and schools. It 
will estimate the general level of the content domains of 
mathematics textbooks presently used in the different high 
school programs and the general level of the students 
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mathematics literacy attainment based on the student 
performance scores on the Maryland Functional Mathematics 
Test. 
The sixth chapter of the research will use the 
mathematics data quantified in chapter five to make normative 
inferences regarding the high school students potential for 
continuing education or for upward mobility in the work place. 
It will discuss, summarize and conclude the potential long 
term opportunity costs and benefits of the present level of 
mathematics literacy exposure, through textbooks, to society 
and individuals. 
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CHAPTER 2 
LITERATURE REVIEW 
The first chapter introduced the reader to the problem, 
the major motivation for undertaking this study and the 
research design. Those pages described the procedure used 
during the investigation of the value of mathematics textbook 
relative to the literacy performance of high school students. 
This portion of the examination clarifies the nature of 
the problem and introduces the level and or composition of 
mathematics literacy demanded by the year 2000 in the United 
States. It provides evidence of the appropriateness and 
application of the research design and methodology. 
This literature review is essentially a summation of 
published data appearing in public documents including books, 
journals, periodicals, conference reports, manuscripts, 
microfilms, and unpublished monographs. It relies heavily 
upon public materials obtained from the State and City 
education departments in Maryland and Baltimore. The immediate 
task is provide empirical evidence which will assist in a 
conclusion of the two questions of this study: What is the 
nature of mathematics literacy education in public high 
schools? and, Will the characteristics which describe the 
level of mathematics instruction be sufficient to satisfy the 
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opportunity demands of individuals in the year 2000? To 
answer the questions, the literature was reviewed for the 
following answers: (1) Is there a difference in literacy 
education in public schools and how is it characterized? (2) 
What is the nation's education agenda for addressing the issue 
of literacy? How is functional literacy performance 
distinguished and implemented at the local district level? 
What are the projected literacy performance demands for the 
year 2000? (3) What are the characteristics of the research 
design and methodology which make it relevant to this 
examination? 
To satisfy the task of this literature review the 
examination was organized into three components. First, 
literature was perused for documentation of the variables and 
characteristics which tend to account for the differences in 
literacy exposure in the public schools and student 
performance. In this regard, the literature was reviewed for 
the reasoning, differences and commonalities of literacy 
education. Second, the literature was investigated to 
determine the nation's literacy goals and the translation of 
these objectives to local school districts, during the last 
several decades. The investigation sought to identify the 
anticipated composition and level of performance of a 
literate society in the year 2000. Third, the review sought 
to clarify the usage of definitions specific to this study: 
namely for functional literacy, the "textbook" curriculum. 
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The review was also be used to introduce the measurements by 
which the students mathematics achievement will be compared to 
the instruction received and their performance evaluated. 
The Nature of Literacy Education 
The nature of literacy education is examined from the 
historical perspective, the literacy education policy though 
empirically to be necessary in the year 2 000, and the 
distinctions and characteristics of functional literacy. 
Historical Perspective 
of Literacy Education 
America has, since its formal inception, recognized the 
values which formal schooling bestows on its people and to the 
nation. The State of Maryland recognized the importance of 
having a society literate in mathematics by the following 
comment: 
Over the past decade there has been a growing concern 
that American students were graduating from high school 
without the requisite skills needed for functioning in 
a modern dynamic society. Increasingly, complaints were 
heard from employers and spokesmen for higher education 
concerning students' inability to complete basic tasks, 
such as reading manuals, filling out forms, and making 
simple calculations. As this dissatisfaction grew, the 
term "functionally illiterate" came into common usage. 
In response to these and other concerns, the Maryland 
State Board of Education approved the passage of the 
Declared Competencies Index, a set of functional 
competencies to be attained by students as graduation 
prerequisites in two areas: (1) Basic Skills including 
reading, writing, and mathematics;..." 
MSDE. Maryland Functional Mathematics Manual. 
(1979). p.4. 
The literature provided fundamental answer to the 
question, what accounts for the differences and commonalities 
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in functional behavioral education? It is suggested that five 
factors and other secondary influences, which may occur 
independently, simultaneously or in combination, have 
determined the differences in the exposure level of 
individuals. The five are: (1) culture and racial 
discrimination, (2) the hierarchical structure of the labor 
force, (3) the level of funding, (4) local control, and (5) 
the general structure, mode or process of the instruction 
curriculum. It is the fifth factor that was found to have the 
influence on the this examination. 
The first factor, fractional education, or the denial of 
education opportunities, has its roots in America's history 
of slavery. The education manifestation of this phenomenon 
have been argued by Davis (1976), Sharpes (1988), Fischer 
(1968), Clark (1972). Many other educators support the 
proposition of denial by observing the role which race and/or 
the diversity in education content have had on such groups as 
the African American and American Indian both directly and 
indirectly. 
During slavery, African Americans were denied the right 
to learn to read and write. This opposition was rooted in 
the fear that education would cause blacks to resent their 
subservient role and fuel a desire for freedom and equality. 
Southern states passed laws strictly prohibiting the teaching 
of slaves, stating that it would create dissatisfaction in 
their minds and produce insurrection and rebellion. 
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Literacy gap between those who have access to literacy 
exposures, the 'haves' and the 'have nots’ has been argued on 
the basis of negligible affects. In this regard, the readings 
evidence that marked disparities do exist between the quality 
of literacy exposure also within school systems (public and 
private) between locations (suburban and inner city) and 
culture and socioeconomic conditions. For example, Bowles and 
Gintis (1976), Passow (1979) and Clark (1971) indicate that in 
inner city public schools greater emphasis is placed on rote 
reading and memorization than on other forms of creative 
knowledge. Their writings imply that America has judged the 
needs of some children to be different and by inference, for 
some children, higher levels of mathematics would not have a 
negligible impact on future opportunities. 
Illustrations of differences in education and the denial 
of equality of literacy exposures for all youngsters are 
supported by statements from Banks (July 6, 1991) who writes: 
the quality of education provided over 9 million Black 
children in our nation's public schools constitutes a 
monumental disgrace... this basic and lamentable reality means 
that public education remains mired in what Woodson (1977) 
referred to as the 'Miseducation' for a disproportionate 
number of Black children and youth. Banks, in the same 
article, reported that 39 million or almost one-third of the 
children and youths in our nations 15,000 public school 
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districts graduate never learning the 3 r's sufficiently 
enough to compete for skilled jobs. This claim is bolstered by 
the 1987 federal report of the National Assessment of 
Educational Progress (NAEP) which found from a sample of 21-25 
year old black young adults perform, on standardize test, 
significantly below white adults by almost a standard 
deviation. 
The second factor was documented by Bowles and Gintis 
(1976). They propose that the major function of public 
schooling to reproduce Americas' hierarchically structured 
labor force. These writers argue that the differences in the 
level of literacy to which an individual is directly exposed 
is defined by the needs of a capitalist market system and the 
profit motive and is specific to understanding the politics 
of literacy education. Writers, like Freire (1988), the 
Brazilian educator, oppose this view and argue that an 
education system whose primary objective is to satisfy a 
country's profit motives will not provide the curriculums 
which potentially offers all youngsters conceptual 
independence and the opportunity for independent empowerment. 
Freire (1973) argued that the form and content of 
functional literacy education as provided in America, is 
solely for societal content and that poor and minority 
youngster's are not being provided with the skills necessary 
for independent conceptualization and lifelong opportunities. 
More important to this study is Freire (1978) argument that 
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illiteracy is one of the concrete expressions of an unjust 
social reality. Illiteracy, he argues is not a strictly 
linguistic or exclusively pedagogical or methodological 
problem but it is political. If a society found it in its 
political interest to eradicate literacy it could do so given 
the commitment of all of its resources. To quote Freire 
(1973) , "It is essential to see that illiteracy is not in 
itself the original obstacle. It is the result of an earlier 
hinderance and later becomes an obstacle." 
The literature suggest that any estimates of the value of 
functional literacy based on the second factor would have been 
determined mainly upon its value of preserving the status quo 
and not of also enhancing the individuals independent 
conceptualization. Delker (1985) states that this difference 
influences the structure of the education curriculum, the 
variances in methods of instruction and the perception of the 
student as to the relevance of their training. He says, for 
example, that when analyzing educational inputs and outputs in 
a subject like history the primary objective is to estimate 
the costs and benefits of acquiring and conveying knowledge. 
It means that in the general sciences the emphasis has 
therefore been placed on estimates of the content of knowledge 
per se and not on its real or total future benefit to the 
individual. 
Hutson (1982) writings concur with the conclusions of 
these writers by citing the discrepancies which exit between 
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the levels education which schools presently prepare students 
and the level which they need to secure a job or on-the-job 
training and licensing preparation. He observed, "in today's 
society, basic literacy will only enable students to join the 
unemployment line, functional literacy will help them fill out 
the unemployment insurance application, and academic literacy 
will prepare them to entertain themselves while standing in 
the line." In the 1981, writings of Ryan, Equality it is 
pointed out that America's ideological assumptions regarding 
various cultures, and classes, continue to saturate the 
thinking and planning of education curriculum and content. 
This persuasion produces education programs inconsistent with 
the fair play viewpoint and with counterfeit equality. The 
specific issue Ryan makes in the chapter, "Dishwashers Trained 
Here" is that historically the principal functions of 
schooling is to maintain inequality. He pointed out that 
education did not provide leverage either to greater and 
broader social mobility or to absolute equality. Public 
education worked extremely well. We have just been given 
answers that are somewhat less than candid to the crucial 
question of the missions of our schools. Of course, Ryan says 
(p.121), "they are not to help people rise, but to keep them 
in their places, to train young people to take their allotted 
positions in our inequality structure, particularly their 
occupational positions, without making a stink about it." 
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The third factor, reported to account for differences in 
literacy education is funding. This problem is assumed to be 
created and it has grown over the decades even as America 
struggles to reform quality education in all schools. 
Kozol, in his 1972 and Illiterate America writings, 
discussed the impacts of the differences in public school 
funding. In Death At An Early Age and Savage Inequalities, 
respectively he examined the impact of education funding on 
school curriculum in Boston, East St. Louis, New York, Camden, 
New Jersey, the District of Columbia and other inner city 
public school districts. The gulf continues to exist between 
the quality of public schooling funding for children of the 
privileged and for children born into poverty. In some cases, 
Kozol said, the gap between rich and poor schools has widened 
in the past two decades. 
By relying on local property taxes a crucial source of 
education funding, the U. S. has created a caste system of 
public education that is increasingly separate and unequal. 
Over time, Kozol said, inequality in schools leads to 
inequality in lives as young people deprived of equal 
opportunities are held to the same standards as other young 
people in the competition for college and jobs. Kozol (1991) 
said, providing inadequate funding for public education 
amounts to "compulsory inequality." Fowler (1988) concurs 
with Kozol observations. She cites, "anyone who has seen the 
shameful disparities between public schools in rich and poor 
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areas, will find it difficult to deny that the differences in 
funding make a mockery of the nation's ideals for public 
education." 
A fourth factor accounting for the differences in 
literacy education was also offered by Kozol (1991). He 
identifies the chief villain of the education tragedy as 
"local control." The most cited example of an experiment in 
local control is offered by the Oceanhill-Brownsville 
experience of the 1970's. The shift in curricular rhetoric 
from exclusionary social control to local control resulted 
largely from the exercise of political power and the exertion 
of power. In the Bedford Stuyvesant section of Brooklyn, New 
York the local community groups demanded decentralization of 
the administration, funding, curriculum and instruction from 
the central school board. Kozol's Savage Inequalities cites 
America's decentralized system of school administration and 
its heavy reliance on property taxation for every thing from 
pencils to teachers' salaries has created a patchwork process 
of funding education which varies from state to state, and 
school district to school district. He believes the best way 
to improve schools would be to do away completely with the 
property tax as a source of revenue. In its place he suggests 
a progressive income tax to raise money that would then be 
distributed fairly among school districts and ultimately 
create an equality in public education. 
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This study associates its evaluation of the link between 
curriculum input and behavioral output to the fifth factor 
used in explaining difference in education attainment. This 
differences of literacy education is attributed to the 
differences in curriculum structure (e.g., the differentiation 
of educational opportunities). Other factors in the 
differentiations in education are characterized into four 
groups classified as either goals or objectives. These 
objectives are sub-divided into three possible aims. These 
aims are to have students: (1) know information, concepts and 
generalization; (2) develop certain attitudes;(3) and to be 
able to perform particular skills. 
The first instruction goal applied by the State of 
Maryland was to link education instruction (adopted textbook 
usage) to expected functional mathematics literacy 
performance. This goal is the result of a summary of the 
objectives for student activities and the understanding of 
schooling purposes on which the curriculum should be based. 
Goodlad (1984) discusses academic goals in his massive "Study 
of Schooling." He concludes that the objective of education 
is the attainment of mastery of basic skills and fundamental 
processes including the intellectual development. Its 
schooling objective is to establish empirically verifiable 
links between teacher-student interaction, to prescribed 
course materials and seguences, and logical and rationally 
definable states of knowledge or student learning. Its 
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proponents include Flanders (1954), Bloom (1971), Popham 
(1973), Skinner (1979), and Gagne (1985 & 1988). Writers of 
this theory are referred to by Starratt (1974) as 
behaviorists. Bloom acknowledges that there are any number of 
other variables involved in learning, and during the process 
of instruction there is more complex learning going on 
constantly inside of the students mind. This objective 
considers the fact that some students do not acquire mastery 
of even very basic skills that form the building blocks for 
more complex learning and that the goal is to discover 
effective ways to promote mastery at least in basic functional 
areas. It is this proposition that is considered during the 
evaluation of this research examination. 
The opponents of the behaviorists view of how literacy 
performance is achieved believe that there can be a naive 
acceptance by the public, and by some state legislatures, that 
the evaluation of teachers and whole school systems can be 
based upon limited, supposedly measurable behavioral 
objectives in some kind of accountability scheme. 
The second objective, identified as the personal goals 
instilled in the student, is based on the student attaining 
emotional and physical well-being, creativity and aesthetic 
expression. The curriculum would have to include courses which 
enhance the personal, moral, and aesthetic (self-respect and 
esteem) development of the student and the belief that 
individual values are at least as much a concern in the 
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education process as intellectual development. Its proponents 
include Greene (1969), Heubner (1970), Frazier (1970), 
Foshay (1970), Macdonald (1971), Rogers (1976), and Coombs 
(1987) . This group is referred to by Starratt (1974) as 
humanists. The humanists view finds fault with the 
behaviorists on the basis that in reality learning is 
multidimensional involving the total development of the 
consciousness of students to be profitably analyzed by limited 
statistical correlations that can not capture the 
simultaneous and preconscious nature of learning that is 
continuously taking place. 
A third goal offered by Goodlad (1984) is identified as 
the Social and Cultural. It involves the attainment of 
student interpersonal relationships: citizenship, 
1enculturation,1 moral and ethical character skills. The aim 
is to provide a curriculum learning focused on social 
adaptation and citizenship. This philosophical position is 
held by Stanley (1953) , Hutchins (1958), Rickover (1959), 
Barr (1971), Broudy (1972 & 1988), and Hobbes (1991). They 
recommend a curriculum fostering social adaptation and the 
development of good citizenship behavior. They assume that 
society has the right to expect schools to indoctrinate youth 
into the requirements of adult life, to channel them into 
socially productive work roles, and to condition them for the 
responsibilities of parenthood, voting, material consumption, 
and middle-class social behavior. The disadvantage of this 
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position is that it generally minimizes the need for personal 
freedom of conscience, for affective relationships, and for 
individual self-actualization. 
Another specific aim of education, individual personal 
freedom and spontaneity, is indicated by the philosophical 
position of Goodman (1964), Reich (1970), Friedenberg 
(1972) , Neill (1977), and Rousseau (1979). It is loosely 
what Goodlad (1984) terms the vocational goal of schooling 
which enables students the freedom to select an occupation and 
build a career. This objective reflects curricular concerns 
with individualization, cultural pluralism, and content 
segmentation. Individualized education results from the 
promise of equality, implicit in instruction programs designed 
to account for individual differences. It changes from a 
nearly exclusive reliance on programmed instruction to the 
more complex, sophisticated systems using a variety of 
instructional modes and environmental management techniques. 
Some education also argue that cultural pluralism should 
be an institutionalized goal of education. This approach to 
education instruction provides students with materials 
oriented and directed toward different ethnic groups. The 
assumption is that some children (those of the poor, African- 
Americans, American Indians, and immigrants) are regarded as 
cut off from certain essential social and linguistic 
experiences and therefore at an educational disadvantage. 
Content segmentation is the increasing tendency to package the 
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content of schooling in smaller, more discrete pieces, often 
with expressed intention of providing more variety and choice 
for students. 
The issue of this category is evidenced on the basis that 
in a free society individuals must be equipped with those 
mental, social and critical thinking skills, which comprise 
the functional knowledge necessary to make choices in coping 
with a constantly changing environment. Skill development is 
the priority vehicle needed to develop and improve mental 
abilities and academic and interpersonal skills. The 
assumption is that children left alone would naturally develop 
a healthy sense of affection, trust, compassion, and a sense 
of justice. Additional assumptions of the special education 
curriculum is to place heavy emphasis on individualized 
instruction. This education objective tends to relegate 
cooperation with the legal structures and parental authority 
to the background. Kozol (1991) points out the shortcomings 
of Neill's (1977) 'freedom curriculum'. He purports that a 
curriculum based on personal freedom in an ideal world would 
be worthwhile and that in the schools from which Neill drew 
his conclusions for curriculum development are havens for 
spoiled children of the wealthy, who do not have to be 
accountable to the harsh reality of an oppressive environment. 
The personal freedom writers seldom allude to the need for 
young adults to act responsibly as citizens, to promote the 
welfare of all members of the community or to engage in a 
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continuous reform of the political process. Kozol's (1991) 
view of a "free-school," would provide a strict and demanding 
environment, where children of the poor are toughened and 
trained to deal politically with the discriminatory use of 
power against them. Friere (1978) would argue that while such 
a goal is worthwhile for all children, it is essential for 
inner-city youngsters who are threatened, on the one hand, by 
those who do not care and, on the other, by elitists who, 
wanting the poor to be the vanguard of massive educational 
change, wish to drown them in compassion, culture, and 
experiments. 
Literacy: The Education Policy and 
Education Needs in the Year 2000 
This section of the literature addresses these questions: 
What is America's literacy policy? How has the policy evolved 
and what ought it be in order to assure a functionally 
literate society in the year 2000? 
A recent summary of educators assessments of the status 
of education suggest that the present instruction levels may 
be irrelevant or insufficient to meet the long term needs of 
individuals and demands of our society. 
"Thomas Romberg of the University of Wisconsin 
says,"we are acting as if America is still an 
agricultural society, and that the mothers are home 
with their children. American kids have been 
running in place while other countries trained 
their children for the marathon." In the 1990 
news release by the National Assessment of 
Educational Progress (NAEP) the current U. S. 
Department of Education Secretary, Lamar Alexander 
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warned, "What we did [to educate youngsters] in 
1970 is not nearly good enough in 1990." In the 
same article, Diane Ravitch, Assistant Secretary of 
the U. S. Department of Education said, "The world 
has changed and what we expect and what the 
workplace expects is a much higher level of 
skills." To cite another instance. Iris Carle, 
President of the National Council of Teachers of 
Mathematics, concludes, "we'll be a nation of 
people completely out of contention for jobs. We 
will be a nation of unemployed people because most 
entry-level positions today require some 
proficiency in algebra and higher levels of 
mathematics skills." 
Kantrowitz & Wingert (1991) 
This study will address the question of literacy within 
the spatial environment of the United States. As a highly 
industrial, dynamic and technological society what should be 
the standard of basic mathematics instruction? What should 
the present composition of education be and how must it change 
to provide youngsters with the level of instruction which will 
enable them to compete in their environment of tomorrow? What 
are the changes necessary in our political and social system 
for this to happen? 
Other studies have shown improvement among students in 
several reading and mathematics skills in the early years. 
However, these students continue to lose ground in the 
problem-solving (function) area during the middle school 
years. In fact, the National Council of Teachers of 
Mathematics (in "Recommendations for the 1980's") suggests 
that problem solving should receive increased emphasis in 
school mathematics. This organization's philosophy is that 
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mathematics instruction in the area of functional literacy 
skills must be improved by encouraging application, reflective 
thought, logical processes and deductive reasoning. 
In response to the education needs of society, the 
National Governor's Association in February 1990 adopted six 
national goals to be implemented by the year 2 000 in all local 
public school districts. 
They agreed upon the following: 
1. All children in America will start school 
ready to learn. 
2. The high school graduation rate will increase 
to at least 90 percent. 
3. American students will leave grades four, 
eight, and twelve having demonstrated competency 
in challenging subject matter, including English, 
mathematics, science, history, and geography; and 
every school in America will ensure that all 
students learn to use their minds well, so they 
may be prepared for responsible citizenship, 
further learning, and productive employment in 
our modern economy. 
4. U. S. students will be the first in the world 
in science and mathematics achievement. 
5. Every adult American will be literate and 
will possess the knowledge and skills necessary 
to compete in a global economy and exercise the 
rights and responsibilities of citizenship. 
6. Every school in America will be free of drugs 
and violence and will offer a disciplined 
environment conducive to learning. 
U.S. Dept, of Education. America 2000. (1991). 
While this initiative is relatively new and no data exist 
on its progress, it is helpful in identifying the direction of 
the national education policy. It provides a yardstick for 
use in evaluating education practices which satisfy the 
anticipated national demand of a literate society. 
41 
The third through the fifth goals of the national policy 
are significant to this study. Respectively, the goals 
identify the national objective, address the literacy demands, 
and affirms that our policy extends the concept of literacy 
beyond simply learning to read and write at an arbitrary low 
grade level and reaffirms the national commitment of a quality 
of education to all citizens. 
Maryland's response to the National Governors plan was 
speedy. In May of 1990 the State Superintendent, Joseph L. 
Shilling, proposed a comprehensive education reform package. 
The plan established 10 major goals to be met by the year 
2000, including strategies to help meet the goals. The State 
Board of Education adopted the reform package in May, and 
established a set of rigorous literacy standards to be met by 
each school by 1995. Thus, Maryland's Performance Report is 
the instrument designed to provide public education 
accountability. It is intended to let every school in the 
system know there position, and enables each community to 
acquire some sense of direction in developing its school 
improvement plans. 
In 1988 Coles (NAACP, Director of Education) proposed the 
critical mathematics skills that constitute the variants of 
any functional mathematics literacy curriculum for the 21st 
century. Coles states (1988), "there was no reason why all 
students cannot be exposed to the innovative teaching 
techniques of critical thinking, reasoning, problem solving. 
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evaluation and analysis, [using basic mathematic tools] of 
synthesis and decision making with incomplete information." 
Cole's primary suggestion is that the same level of 
literacy education must be available for all students. She 
poses that appropriate literacy programs, once identified for 
a select few 'gifted' children has, for international, 
socioeconomic and political reasons, become today's basic 
skill requirements for all children. The issue here is that 
the education content needed by all youngsters must be 
standardized. Basic literacy is considered, in our spatial 
context, to be the minimum level of learning for that day. 
Friere would propose that literacy is power and a necessary 
component in the larger struggle for meaningful liberty. In 
1977 Friere, affirms that critical literacy develops students' 
consciousness of their rights, and causes them to carefully 
examine the deeper meanings of language and an unjust social 
reality. Kozol, Illiterate America (1985) interprets Friere 
warnings that higher levels of literacy represent potential 
empowerment. He said, "a literate society is only as competent 
to face the dangers of the future as our definition of that 
adjective allows." He concludes by saying that the most 
effective agents of social change in dealing with the system, 
present arguments that are reasoned, precise, and logical, 
with necessary substantiating information assembled as proof. 
These are the same communicative skills which Coles (1988) 
finds necessary for the literate child in the 21st century. 
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It is easy to conclude that minimal literacy skills were 
at one time considered dangerous. Now, however Friere (1973) 
and others believe that the majority of youngsters attending 
public schools, can consider literacy education of the higher 
order critical and creative thinking skills as dangerous. 
America is now required to provide a level of literacy 
education which would encompass a quality and highly 
functional literacy education to compete in the world market. 
Secondly, the educational needs will also require the 
commitment to practice the legitimize social equities of 
public education. 
Functional Literacy: Distinctions 
and Characteristics 
Earlier references indicates that American youngsters are 
graduating from high school without the requisite skills 
needed for functioning in a modern dynamic society. The term, 
functionally illiterate, came into common usage because of the 
students inability to satisfactorily perform basic skills in 
a variety of areas. It is clear that the literacy skill 
demands would have to be more than simply reading at the 
fourth grade level. This position was supported at a 1983 
American Civil Liberties Union meeting which concluded that 
defining literacy simply in terms of the ability to read or 
write in a highly technical information based society will not 
be enough for the future needs of the individual. 
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This examination is concerned with only one aspect of 
literacy, illiteracy problem (exposure vs. performance) and of 
only one type of curriculum instruction (mathematics 
textbooks). The objective is to distinguish and characterize 
functional literacy instruction mathematics, as determined for 
Baltimore City school district. 
The Maryland State Department of Education’s, (MSDE) 
method of evaluating literacy education is specific. In 
December 1989, the MSDE formed the Maryland School Performance 
Office designed to develop and implement a school by school 
public education accountability system. The Maryland 
Governor's Commission on School Improvement in 1990 released 
a two year study calling for a strong accountability system. 
The study shows the following: (1) a new criterion-referenced 
test; (2) a systematic reporting system in each school system 
and every school, and (3) a new set of high state standards, 
moving Maryland to an outcome-based system. Functional 
literacy education is a measure of performance and is based on 
a criteria reference. The criteria is the basic functional 
instruction activities identified in the MDBE, Comprehensive 
Plan for Maryland Competency. (1980) and referred to as the 
Declared Competencies Index (DCI). The essences is that basic 
functional mathematical literacy skills will not measure 
achievement but performance based upon a response to 
instructional input. Achievement test are based on averages 
and measured by comparison rather than criteria. 
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The Maryland State Board of Education, (MSBE) approved 
the passage of the DCI, a set of functional competencies to be 
attained by students as graduation prerequisites in two areas: 
(1) Basic Skills including reading, writing, and mathematics; 
and (2) Life Skills including work, citizenship and survival. 
The MSBE, DCI used on the Maryland Functional Mathematics 
Tests (MFMT) provide the evaluation criteria of this study. 
The MSDE, DCI, defines the functional literacy skills as a 
measurement of "the fundamental communication processes in of 
reading, writing and mathematical calculations which people 
use to exchange information and ideas and feelings." Each 
year all public schools in the State of Maryland administers 
functional testing which measures the assessed knowledge 
gained from instructional activities based on student 
performance. The "functional tests assess whether each 
student attains basic competencies that are closely aligned to 
the instructional program." It is a facet of the instruction 
program, the content of the mathematics textbooks chosen for 
the development of specific levels of functional literacy 
skills, which are evaluated in this study to determine their 
relationship to the DCI of functional competencies. 
At the local Baltimore City school district level, input 
on curricular decisions and structure, such as selection of 
textbooks, relies on the approval of the central office and 
its policy requires a review every five years. 
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The Evaluation Research Design 
and Methodology 
This section introduces the procedure for studying the 
relationship between literacy instruction and performance: 
content analysis using the latent approach. 
Evaluation Design 
The evaluation method provides the strategy for examining 
the problem. Applications of the evaluation research design 
have been studied in the published works of Worthen & Sanders 
(1973), Soltis (1978), Francis, et.al., (1979), Campbell 
(1982), and Schumacher (1984). 
Several other commonly mentioned generalizations 
regarding the evaluation research design approach are found in 
the works of: Worthen and Sanders, (pps. 26-38) who cited two 
specific uses for the design. 1) Evaluation research is 
distinguished from other types of research by 
conceptualizations. Most basic research designs produced 
mathematic knowledge, (i.e., statements of relations). 
Evaluation research produces idiographic knowledge, (i.e., 
descriptions of a particular problems, programs, and practices 
with respect to one or more scales of values. 
Campbell (1982) proposes that the evaluation design 
findings should be "site-specific and interpretable." because 
it functions best when it is communicated in concrete 
language, specific to the problem or practice and meaningful 
to the participants. This design approach is intended to aid 
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in the immediate decision making when its findings have 
limited generalization. Nelson (1983) provides the 
understanding that evaluation research focuses on the specific 
implementation at a given site for a specific problem. The 
discussions of Campbell and Nelson are interpreted to mean 
that the evaluation design can be applied to the problems of 
public education and specifically to a youngsters level of 
exposure to literacy education. 
Campbell (1982) suggests a limitation and benefit of the 
evaluation research designs. It also provides more general 
knowledge on specific problems that have wide ranging 
variants. These specific types of evaluation research design 
(cross-validating and competitive) are seldom conducted 
because the models for such research are still evolving. 
Content Analysis 
Berelson (1952) defined content analysis as the 
operationalization of a variable through frequency counts of 
manifest content relevant to the object or property in the 
sample. There are two major types of content analysis 
generally referred to in the literature: manifest and latent. 
In simple terms, manifest content is the number of times a 
concept appears in text. Latent content analysis not only 
quantifies a communication but permits the making of 
inferences about the meaning of a message. 
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Loucks (1982) analysis of the manifest content accounts 
presents the largest percent of studies using content 
analysis. One reason for this is that manifest content 
analysis is methodologically and conceptually easy to do, 
since coders do not have to make inferences; all they do is 
count. A measure of satisfaction, using the manifest 
technique, is to count the number of things that satisfy the 
conditions under investigation. The disadvantage to this 
approach is that repetition is not necessarily the same thing 
as intensity, and coders have great difficulty following texts 
and deciphering illustrative messages. 
Latent analysis is the second type of content 
methodology, which is defined as "the use of replicable and 
valid methods for making inferences from texts to other states 
or properties of its source" (Krippendorff, 1969, p. 103) . 
The researcher goes beyond identifying manifest content; and 
can make inferences about the internal states of the 
respondent. Studies describing manifest content do not go 
beyond inferences based on the rate of appearances or 
frequencies of words. Studies of latent content structure use 
descriptions of manifest content in a message as a springboard 
for drawing conclusions about the underlying meaning 
(connotative content) of a message. Carney (1972) calls this 
"reading between the lines." 
The 1978 writings of Morris and Fitz-Gibbon discuss the 
process used for assessing the content analysis methodology. 
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A general index of content coverage is provided in a four- 
stage process: (1) a judgement is made to identify the 
objectives that match each item, (2) the importance of each of 
the relevant objectives is ascertained, (3) the 
appropriateness of the item format is rated, and (4) the 
appropriateness of the estimated difficulty level of the item 
is evaluated. Three indices result from this analysis: the 
index of coverage, the index of relevance, and a "grade 
average." This grand average represents an averaging of the 
importance, format, and difficulty ratings. 
Hambleton (1980), reflects a more straightforward 
assessment of a content item's match to a specified objective. 
This "item-objective congruence index" is construed for 
criterion referenced tests where each item is linked to a 
single objective. The index reflects content domain experts' 
ratings, along a three-point scale (-1, 0, +1), of the extent 
to which an item measures its specified objective in relation 
to its correspondence with the other objectives of the 
message. Hambleton (1984) shows a variation of this procedure 
designed to reduce the demand on the content domain experts. 
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CHAPTER 3 
RESEARCH METHODOLOGY 
This chapter of the study describes the applications of 
content analysis to the coding of mathematics textbooks. It 
describes the application of the coding system, developed as 
The Comprehensive Plan for Maryland Competency-Based 
Prerequisites for Graduation, the Declared [Mathematics] 
Competencies Index (MSDE, 1980), to estimating the 
relationship between education instruction and student 
performance. These data form the basis of the evaluation of 
the textbooks content and the valuation of the mathematics 
literacy education to which senior high school students are 
exposed. The Index provides the means by which the students 
knowledge and skills are assessed and the instructional 
activities which address, promote or expose the literacy 
level. 
Literacy education policy which is to be implemented by 
the year 2 000 was discussed in the literature review. It 
highlighted the methods used to characterize mathematics 
literacy performance based on one facet of instruction: the 
textbook. Such an examination of the contents of the 
mathematics textbooks enable an assessment of the level of 
literacy performance skills to which senior high school 
students are exposed. It also allows an estimation and an 
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evaluation of the costs and benefits of the present levels of 
literacy exposure and instruction offered to the student. 
The objective introduces the application of the research 
methodology to the criteria which will be used to evaluate the 
costs and benefits value of literacy. It presents the data 
which will be observed and correlated with and other criteria 
including the statements which support scientific replication 
and validation of the data. 
The scope of this section of the examination includes a 
discussions of the following issues: 
. The latent approach of the research design 
content analysis 
. Advantage of the methodology 
. Limitations of the methodology 
. Validation and reliability of the data 
The Latent Approach: 
Content Analysis 
The latent approach of content analysis methodology is 
specifically applicable to this examination because it will 
enable a measure of the differentiation of the level of 
literacy exposure based on the Declared Competencies Index, 
DCI. The criteria of the MSBE competency index enables the 
investigator to avoid subjective judgments about the level of 
mathematics knowledge and skill competency observed. This 
approach requires the investigator to record what is contained 
in the textbook and to correlate the information to the DCI. 
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It will then enable the replication and validation of literacy- 
data based on performance criteria established by the MSBE. 
The textbooks indices will provide a qualitative summary 
of the mathematics literacy performance competency that can 
reasonable be expected. The textbook variants will be ranked 
and the level matched to the specified performance 
assessments. Estimates of the benefits and costs of the 
exchange are made by using relative comparisons of the ranked 
data. In this way, the latent approach provides a comparison 
of the specific level of functional literacy education with 
the level of literacy competency. 
Advantages of the Methodology 
The research methodology, content analysis, is generally 
used for two main reasons: First, it minimizes the freedom of 
biases from the competency performance scales and 
systematically reduces multivariant instruction influences of 
literacy. Second, it avoids the self collection of primary 
data, which often proves counter-productive to evaluation 
research (Loucks, 1982). 
The evaluation enables an examination of the literacy 
level to which the student is exposed and the making of 
inferences about the levels of literacy communicated by the 
textbooks chosen for use in a specific school. 
The conclusion of this study will allow an evaluation of 
whether the textbooks chosen are appropriate or inappropriate 
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for exposing students to the minimum level of literacy 
education demanded in the year 2000. This leads to a better 
selection of the mathematics and knowledge of the content to 
which high school students ought to be exposed. 
Limitations of the Methodology 
An examination of the content of textbooks alone will not 
in reality provide a conclusive measure of the actual level of 
knowledge acquired or the ability of the youngsters as 
realized through formal education. 
The data presentation include information on the 
functional mathematics assessment, student population, racial 
composition, and special education programs. No other elements 
which may influence the level of literacy acquired, except the 
textbook will be considered in this research. For example, no 
socio-economic, demographic, or multivariants in education 
methods which are known to influence an individuals attainment 
of knowledge and skills will not be taken into account. 
In addition the examination will not evaluate intangible 
conditions which also impact the transfer of learning (i.e. 
the child's perception, learning disabilities, informal 
education, etc). Neither will the examination evaluate the 
number of non-direct co-advantages which may be implicit from 
the textbooks content. The examination is limited to the 
content domains of the textbooks as termed by the MSDE, DCI 
codes. 
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Reliability and Validity 
All of the references related to the Baltimore City 
public high schools and to the MSBE are a matter of public 
records and available from the Maryland State Department of 
Education, (MSDE) media center or Baltimore City's school 
district office. The objectivity and reproduction of the data 
are assured by the objectives set by the Department of 
Education. This body insures the reliable of estimates of the 
level of function mathematics literacy performance by the 
internal consistency of the Maryland Functional Mathematics 
Test (MFMT). This text is used to infer the degree to which 
students have mastered a domain of knowledge and skill. MFMT 
assured validity because the code for the mathematics learning 
objective had to measure only that knowledge gained through 
instruction. Estimated inferences about the mathematics 
textbooks content, using the MFMT, and its domains are defined 
by the DCI and are given the same code for only contents with 
corresponding knowledge and skills. 
The MSBE tested 47,729 students who have completed the 
9th grade and have the requirements for graduation. The 
internal consistency coefficients are assumed to estimate the 
homogeneity of mathematics knowledge and skill performance 
level of the student. It enables an inference about the 
individuals functional mathematics literacy performance. The 
functional mathematic objectives for which students are tested 
included the domains: (1) number concepts (2) whole number 
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operations (3) mixed numbers & fraction operations (4) decimal 
operations (5) measurements (6) using data and (7) problem 
solving. The state of Maryland's reliability estimate for the 
internal consistent coefficients, total test was 93 percent. 
This means that only the contents of the mathematics textbook, 
are identical in the internal definition of the knowledge or 
skill behavior, are identified and analyzed, using the state's 
code so that the code for the items are homogenous, then 
whatever functional literacy performance level is determined 
from the observations of the data the results occur 93 percent 
of the time. This means that by using the MSBE's MFMT 
reliability estimates, with a coefficient of .93, my data also 
provides a measure of the extent to which the content 
observations in the textbooks are homogeneous with the State's 
reliability test for literacy performance and skills. That 
is, 93 percent of the time the students will have achieved a 
level of functional literacy in the mathematics that is 
described by the math objective or as identified by the level 
of functional literacy, (i.e. code domain). Conversely, it 
means there is an 07 percent margin of error that these 
students are at a level of functional literacy in mathematics, 
as indicated by the code, but in fact they are not. 
The MFMT provides a classification consistency 
coefficient. It is estimated to be 90 percent for high school 
students who took the mathematics test in 1990. The 
interpretation of MSBE's MFMT reliability estimate coefficient 
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of .90 means that approximately 90 percent of the students who 
take the functional literacy performance test in mathematics 
are classified as passing in the same way as students who are 
required to take a second concurrent administration of the 
test. Stated conversely, a coefficient of .90 means that 10 
percent of the students who took the MFMT for domain specific 
knowledge in mathematics might have be misclassified as 
satisfactorily passing the test. It is also likely that those 
students who have been classified incorrectly are those same 
students whose total scale score was just above or just below 
the passing score of 340 points. 
The primary aim in developing, administering, scoring, 
and reporting the MFMTs is to provide accurate decisions about 
students' mastery of mathematics skills. 
The reliability of the data is based on the MFMT to 
assess the students mathematics competency performance 
relative to their instruction exposure. The students 
knowledge and skills performance on MFMT are evaluated using 
two statistical indicators: the classification consistency and 
the internal consistency coefficients. This test is 
accompanied by a passing score of 340, adopted by the MSBE. 
This standard was estimated by procedures recommended by 
groups of citizens, teachers, administrators, parents, and 
students from around the state, as well as students field test 
data and is the basis for the score. Students whose MFMT 
score is at or above the passing score are considered to have 
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mastered this set of functional skills, and students scoring 
below the passing score are considered not to have mastered 
the content of that level and, therefore, in need of remedial 
instruction. The reliability or consistency with which the 
MFMT classifies students into these two categories is 
essential for drawing, believable conclusions about a 
student's mastery of functional mathematics. 
Evidences of the validity of the MFMT include information 
about content validity, construct validity, and freedom from 
bias. Information concerning the procedures used to help 
assure that the MFMT is administered according to prescribed 
procedures. These methods determine the content, construct 
validity, and procedures used to assist in determining that 
items are free of bias as provided by the Maryland State 
Department of Education. 
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CHAPTER 4 
DATA PRESENTATION 
This chapter presents the data used to evaluate 
functional mathematics literacy. It presents Baltimore City's 
public high school mathemematics education; its assessed 
response of the students to the mathematics instruction during 
the year 1990 - 1991 and some student demographics. It 
observes differences in mathematics education and the content 
domains of the textbooks used to achieve literacy competency. 
The method of evaluating the levels of functional 
literacy and the textbooks content domains and subject 
materials are transposed according to Maryland State Board of 
Education, (MSBE) competency codes. The assessed influence of 
the relationship of the mathematics instruction on behavior is 
recorded from the mathematics performance data, generated from 
public high schools and State records. 
This section presents additional data, which appears in 
the appendix of the study, to support the conclusions. 
Declared Competencies Index and Criterion 
The determination of the ingredients which constitute 
functional mathematics literacy in Maryland public schools is 
defined by the Maryland State Board of Education, (MSBE) 
Declared Competencies Index (DCI) codes and the Maryland State 
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Department of Education's (MSDE) mathematics Domains or 
Objectives. These instruments include, one mission instruction 
statement, two literacy classifications, six student 
performance goals, eight competencies and thirty objectives. 
The mission is "to expose the student to the mathematics 
instruction which will get them to perform specific knowledge 
and skill task. 
Two distinction levels of competencies, were developed to 
achieve functional literacy in mathematics. The first 
classification of basic math functional competencies comprises 
what is termed, the enabling and computational skills. This 
group of competencies includes four fundamental operations of 
mathematics: addition, subtraction, multiplication and 
division on the set of rational numbers (whole numbers, 
fractions, decimals), and other practical mathematical skills 
to pratical settings likely to be encountered in and out of 
school. Instruction and knowledge in this groups of math 
operations are expected to be introduced and satisfactorily 
mastered before the time the students enters the tenth year of 
school. Seventh grade pupils are given the lower level MFMT-I 
which is designed to measure the students attainment of these 
skills. 
The second level classification of math competencies is 
described as functional skills. The mastery of these math 
operations is assumed to empower the student to take advantage 
of future opportunities. These functional skills are gained 
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from instruction in the problem-solving literacy mode and are 
the competencies which require the application of the enabling 
skills and computations to ascertain the answer to a 
problematic setting or situation. After exposure to the 
second level functional mathematics operations students take 
the MFMT-II. It is administered at the end of the 10th or 
11th grade. All students who receive a high school diploma 
from the State of Maryland must pass a MFMT. The students 
literacy performance is assessed on the basis of achieving a 
passing score on these test. 
It is expected that students will attain the following 
performance goals: 
(1) Recognize and recall mathematical facts, definitions and 
symbols (prior to the seventh grade); 
(2) Perform mathematical manipulations (i.e. enabling 
skills); 
(3) Understand mathematical concepts and processes (i.e. 
functional skills); 
(4) Solve specific mathematical problems; 
(5) Use mathematical reasoning and processes to meet personal 
and societal needs; 
(6) Appreciate and use mathematics. 
There are eight mathematics competency skills which are 
measured to substantiate the students attainment of specific 
performance goals. The three performance competencies 
measured on the MFMT to support the basic skills goal (2) are: 
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computing and solving open sentences; measuring and 
constructing; and, collecting and reading data. Three 
competencies measured to support performance goal (3) are: 
understanding numbers and numeration; understanding geometric 
properties and measurement; and, understanding properties and 
processes of the number system. The one competency measured 
to support skills goal (4) is the math operation, solving and 
checking. Competency in the mathematics knowledge supported 
by performance goal (5) is supported by the student's 
attainment of solving personal/societal math problems. 
This first literacy classification, enabling and 
computation mathematics, has fifteen functional mathematics 
objectives. They are: adding whole numbers; subtracting 
whole numbers; multiplying whole numbers; dividing whole 
numbers; adding mixed numbers; subtracting mixed numbers; 
multiplying a whole number by a fraction; adding decimals; 
subtracting decimals; multiplying decimals; dividing 
decimals; finding a percent of a number; writing numbers in 
words and numerals; renaming simple fractions as percents; 
andnaming percents as decimals. 
The second literacy classification, functional literacy 
in mathematics, involves instruction which exposes the student 
to empowerment math skills. It also has fifteen functional 
mathematics objectives. They include the operations of: 
finding a missing term in proportions; using simple formulas; 
reading scales on measuring instruments; using information 
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from tables; using information from graphs; finding 
perimeter and area of simple polygons; choosing an appropriate 
unit of measure; ordering decimals; choosing a reasonable 
answer for a mathematical problem; finding the average of a 
set of whole numbers; solving money problems using addition 
and subtraction; solving money problems using multiplication 
and division; solving problems using percent; making change; 
and finding elapsed time. 
The identification of the above listed skills and 
objectives, as the minimum education necessary for functional 
literacy in enabling or empowering mathematics, was determined 
by a statewide competency generation and verification 
procedure. The MSDE assigns a code to each of the math 
objectives to classify the content of mathematics instruction. 
It is a number consisting of three digits. The first digit 
indicates the State goal, the second digit indicates the 
competency, and the third is the behavior domain number. For 
example, a mathematics competency objectives as may be 
assigned the State code: Objective 3.1.1 which means, "the 
competency to write numbers in words and digits." The first 
digit refers to the third mathematics goal, to "understanding 
mathematical concepts and processes." The second digit refers 
to the first competency, "understanding numbers and 
numeration," and the third digit refers to the first behavior. 
Table 4.1 list the MSDE mathematics literacy code for the 
respective goals, competencies, objectives and behavior codes. 
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Table 4.2 provides the content domains for mathematics 
operations relative to the MSBE behavior codes for functional 
literacy. The math domains indicate the order and complexity 
of each skills the student must master within each designated 
mathematics competency index. 
For purposes of diagnostic feedback on, the MFMT, 
objectives are grouped into seven domains or groups of 
performance behaviors, referred to as goals above, and each 
contains three to six of the objectives identified above. 
According to the MSDE these domains were developed by a 
statewide group of instructional personnel according to the 
similarity of instructional method and content of the 
behaviors contained within the mathematics programs and make¬ 
up of the student population. Furthermore each domain 
outlines the instruction content which it is eligible to 
access and provides definition to the content to be measured 
by the MFMT. These criteria are periodically reviewed to 
insure that they continue to provide a congruence between 
measurement and instruction. The last review took place in 
1990. 
Baltimore City’s Mathematics Education Programs 
According to the Baltimore City Performance Report for 
the year 1990-1991, the average pupil expenditure on public 
education in Baltimore City was $4,614. There are seventeen 
senior high schools in the district (see Appendix A). 
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Table 4.1 
Functional Mathematics 
Declared Competency Index: 
Goals, Competency, Objective, Behavior Code 
(1980) 
GOAL COMPETENCY OBJECTIVE CODE 
NUMBER 
2. To perform 1. Computing and 
-Add whole numbers 2.1.1 
mathematical solving open 
-Subtract whole numbers 2.1.2 
manipulations sentences 
-multiply whole numbers 2.1.3 
-Divide whole numbers 2.1.4 
-Add mixed numbers 2.1.5 
-Subtract mixed numbers 2.1.6 
-Multiply a whole number by a fraction 2.1.7 
-Add decimals 2.1.8 
-Subtract decimals 2.1.9 
-Multiply decimals 2.1.10 
-Divide decimals 2.1.11 
-Find a percent of a number 2.1.12 
-Find a missing term in a proportion 2.1.13 
-Use simple formulas 2.1.14 
2. Measuring and -Read scales on measuring instruments 2.2.1 
constructing 
3. Collecting and/ -Use information from tables 2.3.1 
or reading data -Use information from graphs 2.3.2 
3. To understand 1. Understand -Write numbers in words and digits 3.1.1 
concepts and numbers and -Rename fractions as percents 3.1.2 
processes numeration -Rename percents as decimals 3.1.3 
2. Understanding -Finding perimeter and area of simple 3.2.1 
geometric polygons 
properties and 
measurement 
-Choose an appropriate unit of measure 3.2.2 
3. Understanding -Order decimals 3.3.1 
properties and 
processes of 
the number 
system 
4. To solve 1. Solving and -Choose a reasonable answer for a 4.1.1 
specific 
mathematical 
problems 
checking mathematical problem 
5. To use math 1. Solving -Find the average of a set of numbers 5.1.1 
reasoning and personal/ -Solve money problems using addition and 5.1.2 
processes to societal subtraction 
meet personal problems -Solve money problems using multiplication 
5.1.3 and societal and division 
needs -Solve problems using percent 5.1.4 
-Make change 5.1.5 
-Find elapsed time 5.1.6 
Source: Declared Competencies Index. A publication of Maryland State 
Department of Education. (Baltimore, Md., 1980). 
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Table 4.2 
Maryland Functional Mathematics Test 
Content Domains and Objectives 
1. NUMBER CONCEPTS 
Write Numbers in Words and Digits 
Rename Fractions as Percents 
Rename Percents as Decimals 
Order Decimals 
2. WHOLE NUMBER OPERATIONS 
Add Whole Numbers 
Subtract Whole Numbers 
Multiply Whole Numbers 
Divide Whole Numbers 
3. MIXED NUMBER/FRACTION OPERATIONS 
Add Mixed Numbers 
Subtract Mixed Numbers 
Multiply a Whole Number by a Fraction 
Find a Missing Term in a Proportion 
4. DECIMAL OPERATIONS 
Add Decimals 
Subtract Decimals 
Multiply Decimals 
Divide Decimals 
Find a Percent of a Number 
5. MEASUREMENT 
Read Scales on Measuring Instruments 
Find Perimeter and Area of Simple Polygons 
Choose an Appropriate Unit of Measure 
Find Elapsed Time 
6. USING DATA 
Use Information from Tables 
Use Information from Graphs 
Find the Average of a Set of Numbers 
7. PROBLEM SOLVING 
Use a Simple Formula 
Choose a Reasonable Answer for a Mathematical Problem 
Solve Money Problems Using Addition and Substraction 
Solve Money Problems Using Multiplication and Division 
Solve Problems Using Percents 
Make Change 
Source: Maryland State Department of Education, Maryland Functional 
Mathematics Manual. (Baltimore, 1979). 
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20,198 students were served by the Baltimore City Senior 
Public High Schools between the year 1990, 1991. 17,750 of 
these students were enrolled in a regular education program. 
Slightly more than one-eight or 12.3 percent (2,488) senior 
high school students were diagnosed as having a 'handicapping 
condition' which reguired some degree of special assistance 
for them to attain a quality level of functional competency in 
mathematics. 
Mathematics education is divided into two programs. 
Students are enrolled in either the Regular or the Special 
Education Programs. Students are tested, diagnosis made, and 
mathematics education is further structured into four 
concentrations. The programs are structured into a 
concentration of either honors, regular, vocational or 
individualized mathematics education courses. The special 
education program is further sub-defined by assessed needs 
into Levels 1 through V. Tables 4.3 and 4.4 present the 
number and percent of students served by each high school and 
each program. 
Students in the honors concentration elect and are 
encouraged to pursue higher ordered math courses and credits 
beyond the three required for high school graduation. 
Students enroll in the regular structure are guided into the 
standard mathematics program which permit the student to 
choice the three mathematics courses to be completed as the 
high school requirement. The goal of the regular program is 
67 
n 
A 
<0 
O 
u 
c 
H 
§ j= 
o 
M 
o> 
O 
«fl 
o 
o 
CO 
po-o o« 
M 
cm m o '— o 
-3 ro to 
>3 o in |JC M3 CO CM O O in M3 *- CM M3 
-3 .— *— CM 
« 
O CO >01-3 «- CM CM «- O 
in m ro «- «— CM O 
-3 co «- lo 
in in ro ICO Oinf>r-0 
v M3 HS 
-3 CM |CM 
4
1
4
 
o in 1 in 
s Is o m o o o 
CM -3 ro|N- 
sals 
>3 O' m N- o 
--mm 
CM 
-3 8
0
7
 
1
6
6
 
9
7
3
 
M3 M3 CM CM O 
«— CM CM 
• 
i 
O 'V- «H CM CM M3 m O O 
C0 
<o *o CM -3 m eo "o 
-3 CM CM in o 
« 
-C 
o 
CO 
CM O CM o o o o o 
O o» O' 
-3 -3 -3 <0 
CO 
E 
M3 
o 
-3 7
9
3
 
1
1
9
 
9
1
2
 
«- O' o> o ° 
*- O' 
4) 
co 
> 
CO 
__ 
o 
in N-O] M -3 CO M3 CM ° o 
o «- in «o cm ro co -C 
-3 CM CM -3 o 
- • 
CO 
«- *- 
V 
ro m CM CM O O ° C- 
o 
-3 S-1 * s 
— «- 
oc 
o 
CM M COI in CM M3 M3 O 'J o 
O K- H -— CM CM -3 ^ 
L. 
-3 h- CM o i ■ t_ 
«— o 
M- 
«— 
-3 ml M CM CO O' -3 ° c_ ei 
O 
-3 KJ «— «-«-m w 
-3 M «-l O' (L 
o 
o 
O -3 CMI M3 o> m «- O' ° 
JC 
n 
o M m CM cm m co CO 
-3 CM 
-3 
-'1 ■g 
<0 
O O' -3| m «in«-o° 
r> cm m oo in to *_ 
o O' CM CD 
ac 
1 
• 
o s ml o 0-3Cll0N <0 
-3 o o\ .— CM m v3 —* 
O o 
<* 
CM o 
o 
— I CM JZ o 
V) 
o 
x> 
CL 
4- M 
O ,1 
(i m 
A 
KJ 
& 
%4 
O 
A 
o\ 
H 
I 
O 
<n 
ot 
H 
<D 
O 
u 
a 
w 
« 
& 
o 
CO 
-I 
>3 
in 
>3 
O 
in 
-3 
in 
-3 
-3 
CM 
01 
B 
« 
M 
o» 
O 
«s 
+> w 
m « 
3 M H 
£ * 
01 fi 
o 
A 
-P 
A 55 
O 
O 
M 
O 
Pi 
m> 
o 
CO 
CM 
O 
-3 
O 
o 
>3 
O 
r^ 
o 
o 
>3 
O 
O 
o 
o (A 
£ 
OOIO 
* *1 * 
•»- CMO 
o lo 
V) vflo 
• *1 • 
-o m o 
CO --|o 
fO MO 
* *1 * in >31 o 
o> o 
-O' -310 
O <> O 
M (MIO 
CM MO 
CO *-|o 
i O O M O 
m O O M> O 
ro in *— 
NM-300 
• • • • • 
m >3 o o o 
cm «— M3 
SCOCMMO 
. . « « « 
0(0<0<30 
«- M 
o in oo N- o 
• • • • • 
OOOMNO 
m in 
o o o o o 
o o o o o 
o 
-3 in m O' o 
• • • • 
M3 *- o o 
«- CO 
'O'OMinO 
• • • • • 
ro o> ro jo o 
(O'O'OOO 
• • • • • 
OMMO'O 
*- -- ms 
o o o o o 
• • • • • 
o o o o o 
(DO'O'OO 
• • • • 
o<osino 
i" N 
'0<M'3C0O 
• • • • • 
-—3 nj o 
»*T* S 
o OO o o 
o o o o o 
in in 
co 0> O' co in 
« • • . • 
o o o eo co 
T*r-m»* 
(M -3 o m o 
• • • • • 
^o-fcol 
O' «- >3 M3 O 
• • • • • 
m in o co o 
cm in 
*— o> «- o> o 
• • • • • 
ro in o o o 
CM K 
o O' M3 cm ro 
• • • • • 
o M O O' CM 
—— (s. 
W 
CO > 4-* « 
C 
V 
° JZ T?n 
i_ *-> 3 a. 
a. a 
o 
o 
l_ 
3 
O 
CO 
a z in — 
«- C » 
O) O M- M- 
O E — O O T3 
i_ a v UJ 
a. L B U *-> 
Ol u C C — 
« 0 3 0 oj a 
a lti u o •— 
— a. uj l c o 
4-> « ** V 
a --- a. O. Q. 
e o a in Qj ■ ■3 
3= 3 u a <0 c 
*J Ol 
a «* a. o 
v —- 
o 
r ac u> t— »- 
= >> 
68 
So
ur
ce
: 
fi
gu
re
s 
ge
ne
ra
te
d 
fr
om
 
B
al
tim
or
e 
C
ity
 
Pu
bl
ic
 
Sc
ho
ol
s.
 
M
ar
yl
an
d 
Sc
ho
ol
 
Pe
rf
or
m
an
ce
 
R
ep
or
t 
Sc
ho
ol
 
Sy
st
em
s 
& 
Sc
ho
ol
.
 
19
91
. 
ib
id
. 
to achieve, minimum, functional literacy standards as defined 
by the MSDE and the Board of Education. Students diagnosed as 
having a handicapping condition are advised, encouraged and 
took the special education courses. Special education is 
intended to ensure that the individual needs of the students 
result in a quality of, at a minimum, enabling skills which 
will assure the students performance to their highest 
potential. 
97.7 percent of the students requiring special education 
are assessed to have a need for program services which 
emphasize mathematics or English above special education level 
II. Guidance counselors advise that the average 12th grade 
student scored 900, if they are enrolled in an honors program 
and 300 if enrolled in the regular program. In addition, the 
City of Baltimore spent an average of $1,700 for special 
staff, support personnel and instructional materials per 
student enrolled in special services programs. 
Federal and state laws require that all "educationally 
handicapped" children receive an appropriate public education 
at no cost. Special education is interpreted by the Maryland 
State Board of Education to mean instruction which is 
specially designed to meet the unique needs of a student with 
disabilities and in addition to mathematics and language 
emphasis includes physical education, adapted physical 
education, movement education and motor education. Services 
are provided for children who cannot learn without specialized 
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instruction. Students who have disabilities are in need of 
special education programs, and are determined through 
appropriate assessment, as having temporary or long term 
special education needs arising from cognitive, emotional or 
physical factors or any combination of these. This includes 
children who are identified as: deaf, deaf-blind, hard of 
hearing, learning disabled, mentally retarded, multi¬ 
handicapped, orthopedically impaired (including autism) 
seriously emotionally disturbed, speech impaired, and the 
visually handicapped. 
Curriculum 
The mathematics curriculum ranges from Basic Mathematics 
to Calculus. Students, between grades 9 through 12, are 
required to earn a minimum of three mathematics credits for 
graduation. They earn one credit for the successful 
completion of each mathematics courses. 
There are two categories to the mathematics curriculum, 
namely: special education and regular. These two programs 
offer eight distinct education approaches to achieving 
functional mathematics literacy. Within the regular program 
there are three concentrations of study, the honors courses, 
vocational courses and regular mathematics. The honors course 
is designed specifically to prepare students to meet minimum 
college requirements. Students who are selected and 
encouraged to take the honors concentration pursue math 
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courses ranging from Algebra I, Algebra II, through Calculus 
at a minimum. The vocational courses concentrate specifically 
on preparing students to qualify for vocational certification. 
Regular courses are aimed specifically at achieving minimum 
levels of functional competency for existing business and 
societal demands. The sequence of courses a student may pursue 
in this curriculum ranges from Special Education II through 
Geometry. 
Within the Special (Individualized Education) Program, 
IEP there are five different levels of mathematics education. 
The primary goal of special courses is to enable students to 
achieve minimum levels of literacy consistent to their pre¬ 
diagnosed needs. These students are assessed, to have attained 
at the time they reach senior high schools, a third, fourth or 
fifth grade mathematics performance level. IEP children are 
further diagnosed as having a "handicapping condition" and in 
need of special help to attain grade level performance. All 
children diagnosed as having a "handicapping condition" and 
attending public school are determined to be educable in 
regular school setting and able to attain the pre-determined 
minimum levels of functional literacy. IEP assures that all 
youngsters receive the needed quality of instruction which 
will enable them to become functional individuals. 
The special education Level I program served children who 
have been assessed to have a physical handicap that did not 
affect their intellectual ability and require such special 
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services as more time, changes in instructional methods, etc. 
This program is designed to assist students in succeeding in 
the regular program. Students are placed in regular courses 
and receive whatever consultative services that are necessary 
for success. 
The special education Level II program is for students 
who are one and less than two grade levels behind, in 
mathematics or English. The special assistance is aimed at 
attaining grade level proficiency. The objective of the 
service is to provide the student with special educational 
interventions which will directly improve their performance 
and result in minimum functional literacy. It means, in the 
mathematics emphasis, these students need and receive services 
provided by the classroom teacher or special education 
teachers and other personnel for less than an hour each day. 
The special instruction is given on an individual basis or in 
very small groups. 
Special education, Level III program provides periods of 
more intensive services emphasizing mathematics and English. 
The services are offered in location separated from the 
regular classroom for a period of three hours or less each 
day. In addition, non staff personnel serve as resource to the 
teacher in suggesting activities which could enhance the 
student's performance. These students are generally three or 
more grade levels below their regular class specifically in 
Mathematics or English skills. 
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Special education. Level IV program provides services for 
more than three hours each day and is aimed at providing 
students who are four or more grade levels behind with 
enabling mathematics and English instruction. Students are 
assigned to regular classes and separated into resource 
classes after home room instruction. The maximum class size 
for intensity Level IV service at the secondary school level 
is an average of 12 students with special educational needs 
per full-time certified special education teacher or an 
average of 15 students, if a full-time aide is provided. 
Special education, Level V program provides services for 
the full day. Students are separated from regular classes, 
placed in the least restrictive environment, and provided 
services appropriate to their educational needs, age and 
instructional grouping. The mathematics and English 
emphasis is to provide the students with enabling activities. 
The mathematics instructional materials and activities for 
this group of students is specified by the professional staff. 
Courses 
In all of the districts' public high schools, it is the 
decision of each of the school's mathematics departments that 
determines which specific courses are offered to support its 
curriculum. The inclusion of specific mathematics courses in 
education program depends upon the school, the demographic of 
the student population, and the availability of instruction 
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facilities, etc. Each school also determines its prescribed 
sequence of mathematics courses. A list of the high school 
mathematics courses and mathematics textbooks offered in the 
Baltimore City public high schools in school year 1990 - 1991 
is shown in Appendix B. 
The mathematics course, instruction and exposure of 
students to math principles is presumed to be standardized 
based on the textbook adoption. 
Textbooks 
Mathematics textbooks are adopted for all schools in the 
State on a district wide basis. The textbooks used in the 
Baltimore City school district do and must come from an 
approved list of general and homogenous publications adopted 
by the school's district central committee. Mathematics 
teachers in the Baltimore district constitute fifty percent of 
the membership of this committee. Textbook adoption is for a 
period of five years. The contents of the textbooks examined 
for this study were adopted for use in 1988 and will continue 
in use through the school year 1992-1993. 
The textbooks adopted for use by any school is the 
decision of the mathematics department. Each school chooses 
the textbooks actually used on the basis of the program 
curriculum and population served. 
Table 4.5 codes the contents of the mathematics 
textbooks and courses according to their domains: goals 
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Table 4.5 
Contents: 
Mathematics Courses and Textbooks 
(1990-1991) 
ill iZl ill in(5) (6) (7) (8) (9) (10) 
COURSES* 
High School Spec ial Education Appliec Math Technical 
Math 
Pre- 
Algebra 
Elem. 
Algebra 
Math 
IV 
Math 
III 
Math 
II 
Math 
I 
Math 
I 
Math 
II 
Math 
I 
Math 
II 
Textbooks Life Consumer Essen- Gen11 Gen' l Essen- Voc. Voc. Elem. Elem. 
Titles Skills & Career t i a l s Math Skill t i a l s Tech. Tech. Pt. I Pt. II 
and Math of Prob. of 
Codes Math Solving Math 
2.1.1 X X X X X X X X X X 
2.1.2 x x X X X X X X X X 
2.1.3 X X X X X X X X X X 
2.1.4 X X X X X X X X 
2.1.5 X X X X X X X X X X 
2.1.6 X X X X X X X X X X 
2.1.7 X X x X X X X X 
2.1.8 x X X X X X X X X X 
2.1.9 X X X X X X X X X X 
2.1.10 1 X X X X X X X X X X 
2.1.11 X X X X X X X X 
2.1.12 X X X X X X X X X X ■ 
2.1.13 X X X X 
2,1.14 X X X X X X X X X X 
2.2.1 X X X 
2.3.1 X x ! X X X X X X X X 
2.3.2 X X X X 
3.1.1 X X X X X X X X X X 
3.1.2 X X X X 
3.1.3 
3.2.1 X X X X X X 
3.2.2 X X X X 
3.3.1 X X X X X X 
4.1.1 X X X X X X . 
5.1.1 X X X X 
5.1.2 X X X X X X . 
5.1.3 X X X X X 
57CI- X X X X X -B-- 
5.1.5 X X —J 
_ 
J 
Source: Codes estimated from MSDE, The Comprehensive Plan for Maryland, 
1980. 
Footnotes: 
x = concentration of the mathematics texts content domains. 
R = regular mathematics program, H = honor mathematics course. 
* For each of fourteen courses, beginning with Algebra I through 
Probability & Statistics (See Appendix B) the textbooks' 
objectives, content domains and education instruction are beyond 
the minimum functional mathematics competencies and therefore are 
not shown here. 
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competencies, and objectives (e.g. in accordance to the MSDE, 
DCI) . The codes are estimated from the textbooks; their table 
of contents, content and applications of materials, index and 
the presentations,(pedagogy) etc. Sample copies of the table 
of contents of some of the mathematics text appear in Appendix 
C for the purpose of illustrating how the codes were obtained. 
Assessments of Students Performance 
The assessment of the student's performance (relationship 
of mathematics instruction exposure to literacy attainment) is 
made on the basis of the MFMT I and II and taken from the 
Baltimore City Public School Performance Report for the school 
year 1990-1991. 
All schools aspire to achieve a minimum standard 
performance level of 80 percent of the 9th and 10th grade, 
first time MFMT test takers, passing. A performance rating of 
satisfactory means the school is attaining a realistic and 
rigorous level of student achievement in mathematics and the 
instructional proficiency is meeting the needs of the student. 
The rating of excellent, 90 percent of the students passing 
the test, indicates a highly challenging and exemplary level 
of student achievement and outstanding instructional 
accomplishment in meeting the needs of the students. 97 and 
99 percent respectively of the student taking the functional 
literacy mathematics test II must pass for the school to 
attain a rating of satisfactory or excellent. 
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The first class required to pass the MFMT-II in order to 
receive a Maryland High School Diploma is the graduating class 
of 1987. The purposes of the MFMT, Level II are threefold. 
First, the test has been designed to assess Maryland 
students' mastery of functional mathematics skills-II that was 
described above and is known as the DCI which were developed 
by the MSDE. In addition, the test is used to certify students 
for high school graduation and to identify students who 
should participate in appropriate assistance programs which 
are designed to improve their mathematics skills. 
All seventeen senior high schools administered the same 
test to their students. First-time takers are administered 
the test at the end of their ninth or tenth grade. The 1990 - 
1991 report of the assessment of the student's mastery of the 
mathematics instruction is provided in Table 4.6. The 
student's attainment of functional empowerment math skills 
after one or two additional years of mathematics instruction 
is observed from the MFMT-II and summarized in- Table 4.7. 
Student Attainments 
Tables 4.8 and 4.9 summarizes information on the number 
and percent of students who meet the University of Maryland 
admissions requirement and may pursue further education and 
those students who have passed the requirements for vocational 
and occupational apprenticeship. These students are assumed 
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Table 4.6 
Student Performance 
on 
Maryland Functional Mathematics Test 
(1990 and 1991) 
9th and 10th Graders 
First Time Takers 
Performance Rating 
Ex = 90, Sat = 80 
- I 
School 
No. 
% Passing 
1990* 
Number % 
1991 
Passing 
1991 
040 36.3 589 27.8 
070 35.0 278 24.5 
400 51.2 396 37.1 
401 32.1 229 34.1 
402 20.7 217 26.7 
403 91.2 476 83.8 
405 39.9 416 42.8 
406 38.3 181 38.1 
407 91.2 409 83.1 
410 41.7 507 49.9 
411 15.5 242 17.4 
412 20.8 280 14.6 
414 60.3 206 52.9 
415 52.9 68 54.4 
450 24.7 254 11.4 
454 49.2 378 53.4 
480 82.0 408 80.1 
N=17 • • • 5,534 • • « 
Median = 39.9 000 38.1 
Mean = 46.0 000 43.1 
Range = 15.5 - 91.2 11.4 - 85 
Footnotes: 
(a) 2,541 first time test takers passed MFMT-I in 1991 
Ex = Excellent Performance 
Sat =Satisfactory Performance 
* Baseline year 
Source: Baltimore City Public Schools. Maryland_School 
Performance Program Report, School Systems_and 
Schools. 1991. 
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Table 4.7 
Student Performance 
on 
Maryland Functional Mathematics Test - II 
(1991) 
End of Grade II 
Performance Rating 
Ex = 99, Sat = 97 
School 
No. 
Percent Passing 
1991* 
040 82.0 
070 82.5 
400 92.0 
401 92.9 
402 75.5 
403 99.7 
405 92.1 
406 80.5 
407 99.7 
410 90.8 
411 84.1 
412 59.8 
414 92.4 
415 93.1 
450 66.0 
454 87.8 
480 99.7 
N=17 • • • 
Median = 90.8 
Mean = 86.5 
Range = 59.8-99.7 
Footnotes: 
Ex = Excellent Performance 
Sat = Satisfactory Performance 
* Baseline year 
Source: Baltimore City Public Schools. Maryland—School 
Performance Program Report, School_Systems—and 
Schools. 1991. 
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to have acquired the math skills necessary to, upon to have 
acquired the math skills necessary to, upon graduation, to 
enter the workforce at an employment level which will permit 
upward mobility. The tables also provides information on the 
number and percent of students who met both the University of 
Maryland admission requirement and those student who have 
satisfied approved occupational requirements. 
Student Demographics 
The disaggregation of performance data on the basis of 
the race/ethnic and sex composition of the senior high school 
students who took the MFMTs is shown in Appendix IV. While 
the study recognizes that race nor sex influences the level of 
functional mathematics literacy attained this information is 
useful in evaluating the composition and level of the 
mathematics curriculum and functional literacy exposure of 
students. 
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CHAPTER 5 
DATA ANALYSIS 
This section uses information presented in earlier 
chapters, relative to public high school mathematics programs, 
instruction, student performance and attainment, to evaluate 
the long term benefits and levels of functional mathematics 
literacy education to society and the individual. It 
specifically evaluates the influence which the mathematic 
instruction has on the attainment of functional literacy by 
evaluating the content and domain of mathematics textbooks. 
High School Mathematics Programs 
The data in Table 4.4 indicates that public high schools 
numbered 403, 407, 414, 415 and 480 serves fewer than 
thirteen special education students. In addition, with the 
exception, of schools numbered 415 and 480, these schools do 
not serve students needing individualized instruction with a 
handicapping condition greater than Level II. According to 
Maryland State Board of Education (MSBE) diagnosis, none of 
the students attending these schools have a handicapping 
condition associated with a learning disability. These 
schools emphasized honors mathematics courses and concentrate 
on programs for college preparation. 
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Only the schools identified as offering honors 
mathematics courses, along with school number 407, achieved an 
excellent rating. These schools expose their students to 
mathematics courses which extend beyond the algebra, geometry 
and trigonometry offerings generally available in the regular 
education programs. These schools serve fewer students who 
are classified as having a handicapping condition. 
The data indicate that the remainder of Baltimore City's 
high schools are generally responsible for educating the 
average students and students reguiring individualized 
education. For example, schools number 412 and 402 service a 
total of 29.4 and 2 3.4 percent respectively of the special 
education students attending senior high schools in the 
Baltimore district. In addition, school, number 412 serves the 
highest percent, 80.9 of students in the highest level of 
special education need. Level IV. Schools numbered 40, 70, 
400, 401, 402, 405, 406, 410, 411, 412, 450, and 454 serve 
more that 58.6 percent of their special education students in 
the handicapping condition level IV and above. 
High schools numbered 402, 412, 450 and 411 are in the 
lowest one-fourth percent in student performance on the MFMT-I 
and MFMT-II. These school offer, the majority of their 
students, the regular or vocational mathematics courses, 
serve the highest percentage of special education students, in 
the highest levels of individualized mathematics and English 
emphasis classes. 
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Textbooks; Contents. Domains and 
Functional Literacy 
The Baltimore City high school' s mathematics programs are 
evaluated through the textbooks content and domains (refer to 
Table 4.5). This table indicates three distinct instruction 
approaches are used to attain various levels of functional 
mathematics literacy. The first approach is illustrated by the 
mathematics text adopted for use by students who have been 
diagnosed as having a 'handicapping conditions,' levels IV and 
V, and requiring individualized education. The contents of 
the textbooks used in these math courses, Special Education 
Math IV and III titled, "Life Skills" and "Consumer and Career 
Math" respectively are restricted to goal domains numbered (2) 
(see Appendix C) . The instruction required the students to 
perform only simple mathematical manipulations. The 
competency is attained through practical, illustrative, 
applications of the content and the mathematics objectives are 
heavily concentrated on addition, subtraction and 
multiplication using whole, mixed and decimal numbers. The 
material presentation is extremely repetitious and graphic in 
detail with the behavior codes ranging from 2.1.1. through 
3.1.1. 
The materials in the selected textbooks was concentrated 
on cognitive knowledge skills and practical performance of 
simple mathematics operations and procedures. The literacy 
instruction afforded by these textbooks was structured to 
develop and maintain competence at the "enabling" level. 
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The second approach to attaining literacy proficiency is 
illustrated by the textbooks used by students in the regular 
program courses. These text are adopted for use by students in 
Special Education, level II through the Elementary Algebra 
courses (refer Table 4.5 columns (3 through (10). A review of 
the textbooks used in these courses indicates the same 
generally contain the same scope of instruction materials and 
content (refer to Appendix C). The domains of the specific 
text used for instruction ranges from processing to 
understanding and using math concepts and procedures in 
personal and societal decisions. The mathematic competencies 
include the full composition of the second level of functional 
literacy activities as defined by Maryland State Department of 
Education (MSDE). The specific mathematics principles and 
objectives to which the student is exposed depends upon the 
course. For example, students in the Special Education I and 
II are exposed to all of the general functional mathematics 
applications outlined by the State and received professional 
assistance to overcome physical handicaps. The Vocational 
programs adopt text containing the same scope of competencies 
and which emphasize applications required for the vocations 
certification. The Pre-Elementary and Elementary Algebra 
courses use textbooks which contain more rigorous applications 
of structure and methods. These textbooks have fewer graphic 
illustrations and are concentrated more on the process of 
solving mathematics problems. 
85 
The content domain of textbooks used for mathematics in 
the regular program include those domains and procedures which 
MSDE identifies as necessary and minimal to attain 
"functional" mathematic literacy. 
The third approach to attaining functional literacy is 
revealed by the textbooks used in the Algebra I courses 
through the Probability and Statistics course. These textbooks 
are adopted for use by students in the college preparatory and 
honors courses. The content domains of these textbooks 
exceeded the minimum functional literacy standards defined by 
MSBE and MSDE's Declared Competency Index (DCI). The text 
material's are more direct, concentrated and abstract in 
mathematical methods, operations and procedures. 
These three distinct approaches to the achievement of 
functional literacy in mathematics result in three different 
levels of literacy attainment and different but corresponding 
levels of student performance. The first approach is used in 
Baltimore City high schools to attain literacy in mathematics 
for students who have been diagnosed as having a handicapping 
condition. These students are separated from the mainstream 
mathematics education programs into individualized education 
programs (IEP), levels IV and V. It results in mathematics 
instruction from textbooks designed where the content domains 
and objectives provide, at maximum, enabling skills. The 
second instruction approach is used in the regular math 
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courses. It exposes students to textbooks in which the 
mathematics content domains and objectives include competency 
at the second level of functional literacy. The third 
instruction approach is used in the honors courses. Here 
students are exposed to textbooks having content domains and 
objectives which allow competency, at the introductory level, 
to empowerment mathematics skills applicable for the 
opportunities which have potential use in the year 2000. 
Assessments of the Students 
The evaluation of the influence of the mathematics 
instruction on the literacy attainment of the student is 
estimated on the basis of the scores taken from the MFMT-I and 
II at the end of school years 1990 and 1991, or the 9th and 
10th or 11th grades. 
Performance on MFMT1s 
Table 4.6 indicates that only the three senior high 
schools, numbered 403, 415 and 480, achieve a satisfactory 
performance rating for first time test takers (e.g. 80 percent 
or better of the students pass the enabling mathematics 
literacy test, MFMT-I). Only these identical schools, along 
with numbered 407, achieved an excellent rating, (e.g* 99 
percent of the 11th graders taking the test) attained a 
passing MFMT-II score). The data infer that only four schools 
provide the instruction necessary to enable their students to 
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attain a level of functional literacy in mathematics 
transferable to the demands of society or the individual in 
the year 2000. 
The student performance summaries reflect an average of 
43.1 percent pass the enabling functional mathematics test as 
first time takers and 86.5 percent pass the functional MFMT-II 
by the end of the 11th grade. It means that approximately 15 
percent of the city's public high school students are 
illiterate in the mathematics skills, determined to enable 
minimum functional behavior, even after 11 years of 
instruction. 
Instruction 
Table 4.6 reflects base year 1990 figures for the 
mathematics literacy MFMT-I. It indicates that most high 
schools did not achieve a satisfactory rating of literacy 
performance. The percent of 9th and 10th grade students 
passing the test ranged from 15.5 to 91.2 percent with half 
the schools reporting that no more than 39.9 percent of their 
students could satisfactorily perform simple 'enabling' 
mathematics computations. 
The following year, there were 5,534 first time test 
takers of the MFMT-I. Half of the schools achieved a median 
performance of 38.1 percent. The data indicates that in the 
second year of the administration of the MFMT-I, 2,993 (see 
Table 5.1) or 54 percent of all 9th and 10th grade, Baltimore 
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Table 5.1 
Number and Percent of Students, 
by Schools, Not Passing 
Maryland Functional Mathematics Test - I 
(1991) 
First Time Takers 
MFMT-I 
Performance Rating 
Ex = 90, Sat = 80 
School 
No. 
Number 
not 
Passincr 
Percent 
not 
Passing 
040 425 72.2 
070 210 75.5 
400 249 62.9 
401 151 65.9 
402 159 73.3 
403 77 16.2 
405 238 57.2 
406 112 61.9 
407 69 16.9 
410 254 50.1 
411 200 82.6 
412 239 85.4 
414 97 47.1 
415 31 45.6 
450 225 88.6 
454 176 46.6 
480 81 19.9 
N=17 2,993 • • • 
Median = 61.9 
Mean = 56.9 
Range = 16.2 - 88.6 
Standard variance = 23.09 
Footnotes: 
First Time takers, 9th and 10th grade students 
Ex = Excellent Performance 
Sat = Satisfactory Performance 
* Baseline Year 
Source: Figures generated from Baltimore City Public 
Schools. Maryland School Performance—Report^ 
School Systems and Schools, 1991. 
89 
City high school students had not attained enabling 
mathematics skills. A median of 61.9 percent of the students, 
per school, did not pass the test. In addition, although 
passing the MFMT test became a condition of graduation for the 
class of 1991, the average median percent of 9th and 10th 
first time test takers, passing actually dropped by 1.8 
percent, from 39.9 to 38.1, between the years 1990 and 1991. 
Table 4.7 reflects that during 1991, when the baseline 
MFMT-II was administered, half the schools reported 90.8 
percent of their students passing the test. The MSBE's 
standard satisfactory performance rating on the functional 
mathematics literacy test is set, however, at 97 percent 
student passing. Only three schools met the State standards 
in performance. Again these are the schools which concentrate 
their math instruction on college preparatory exposure. In 
the fourteen other high schools between a low of 59. 9 and a 
high of 92.4 percent of students attained a passing grade on 
the MFMT-II. 
Special Education Programs 
Tables 5.2 and 5.3 summarize the relationship between the 
mathematics instruction and the behavioral changes in student 
enrolled in the special education programs. The MFMT, I and 
II, for year 1991 is disaggregated according to the percent of 
students with "handicapping conditions" which the school 
serves. The data indicate an inverse relationship between the 
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Table 5.2 
First Time Test Takers 
Percent Passing 
Maryland Functional Mathematics Test - I 
by Schools and Special Education Students 
(1991) 
End of Grades 9 and 10 
Performance Rating 
Ex = 85, Sat = 80 
Schools 
No. 
Total 
Percent 
Passincr 
Total 
Percent 
Special Education 
Students 
040 27.8 15.1 
070 24.5 21.5 
400 37.1 10.7 
401 34.1 18.9 
402 26.7 23.4 
403 83.8 .2 
405 42.8 17.0 
406 38.1 13.0 
410 49.9 17.1 
411 17.4 17.1 
412 14.6 29.4 
414 52.9 . 7 
415 54.4 4.7 
450 11.4 13.4 
454 53.4 9.0 
407 83.1 . 0 
480 80.1 .4 
N=17 • • • • • • 
Mean: Percent passing = 40.56 
Mean: Special Education students = 13.225 
Intercept = 66.88, slope = -1.99 
Standard error = 13 
Coefficient of correlation = -.80 
Footnotes: 
Ex = Excellent Performance 
Sat = Satisfactory Performance 
Source: Baltimore City Public Schools. Maryland—School 
Performance Program Report, ibid. 
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Table 5.3 
Percent of Students Passing 
Maryland Functional Mathematics Test - II 
by Schools and Numbers 
in Special Education Courses 
(1991) 
End of Grade 11 
Performance Rating 
Ex = 99, Sat = 97 
Schools 
No. 
Total 
Percent 
Passincr 
Total 
Percent 
Special Education 
Students 
412 59.8 29.4 
450 66.0 13.4 
402 75.5 23.4 
406 80.5 13.0 
040 82.0 15.1 
070 82.5 21.5 
411 84.1 17.1 
454 87.8 9.0 
410 90.8 17.1 
400 92.0 10.7 
405 92.1 17.0 
414 92.4 .7 
401 92.9 18.9 
415 93.1 4.7 
403 99.7 .4 
407 99.7 . 0 
480 99.7 . 2 
N=17 • • • • • • 
Mean: Percent passing = 85.68 
Mean: Special Education Students = 13.225 
Intercept = 97.83, Slope = -.92 
Standard error = 8.14 
Coefficient of correlation = -.70 
Footnotes: 
Ex = Excellent performance 
Sat = Satisfactory performance 
Source: Baltimore City Public Schools. Maryland—School 
Performance Program Report, ibid. 
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schools which attain a satisfactory and excellent rating and 
the number of special needs students served. Schools 403 and 
480 served fewer special needs students, offered mathematics 
honor courses, and were the only schools meeting the minimum 
standards for passing both tests I and II. 
The regression analysis (see Table 5.2) reflects a 
decrease of 1.99 percent in performance for every one percent 
increase in the number of students receiving "special 
education" instruction. The variance in the estimations of the 
data is obtained by applying the student "t" distribution to 
the standard error. The MSBE criterion of a 90 percent 
reliability with alpha = .10 is approximated to a 90 percent 
certainty that the estimated mathematics literacy performance 
of any public high school, having an average of 13.22 percent 
of their students in special education courses, will attain a 
performance rating on the MFMT-I test which lies between 17.67 
and 63.45 percent. This estimate is below the satisfactory 
performance level for enabling math skills approved by the 
MSBE. 
The coefficient of determination indicates that 65 
percent of the changes (increase/decrease) in student 
performance on the functional mathematics test is explained by 
the (decrease/increase) in the number and ratio of special 
education students each of the high schools served. The 
coefficient of correlation, r = -.80, indicates that there 
is an 80 percent relationship between the average performance 
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rating and the mathematics instruction. The more concentrated 
the mathematics instruction on enabling skills the lower the 
attainment of functional mathematics skills. 
The inverse relationship between the performance rating 
per school and the percent of special education students 
served continues to hold for the 11th grade students taking 
the MFMt-II in 1992. (see Table 5.2). The data reflect that 
for every one percent increase of the students in special 
education mathematics instruction, per school, the performance 
rating decreased .92 percent. The standard error of this 
data is calculated using the student "t" distribution and the 
.90 percent State criterion for reliability. The estimate 
indicates that any high schools in Baltimore City which 
exposes an average of 13.22 percent of the population to 
special education instruction can expect to have a mathematics 
performance rating ranging between 71.31 and 100 percent on 
the MFMT-II test. The approximations are made with an Alpha 
error of .10 percent and fall below the MSBE minimum standard 
of 97 percent. The coefficient of determination states that 
.49 percent of the variance in the assessed mathematics of 
literacy performance on the MFMT-II is explained by 
mathematics instruction received by the students in the 
special education courses. The r = -.70, coefficient of 
correlation indicates, with a margin of error of .10 percent, 
there is approximately a 70 percent relationship between the 
two variables and the relationship is inverse. 
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Enrollment in Individualized 
Education Programs 
Tables 5.4 and 5.5 disaggregated the high schools 
performance data by the degree of the individualized 
mathematics education. Students with "handicapping conditions" 
levels I through III are mainstreamed in the regular class and 
special assistance in mathematics is given on an 'as needed' 
basis for one to three hours a day. Students with a 
"handicapping condition" diagnosed as Level IV and above, 
after homeroom, are separated for individualized instruction. 
They are provided concentrated remedial instruction in 
mathematics for life skills. For examples refer to Table 4.5. 
The disaggregated data indicate that the inverse 
relationship continues to exist between the schools with a 
performance rating below the State standards for mathematic 
literacy and the percentage of students in the special needs 
courses. For example, schools performing below the standard 
rating serve more students than the median average, 70.9 
percent, (Table 5.4) in the higher special needs category and 
except for school 450 they serve more than the median average, 
4.3 percent, of students in the lower needs categories. The 
data in Tables 5.4 and 5.5 infer that students, when 
instructed from textbooks that include content domains heavily 
structured toward developing enabling skills attained the 
enabling skills level of mathematics but ranked lower on the 
MFMT-I and II. Table 5.5 indicates the same conclusion can be 
drawn regarding schools which served a large percent of their 
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Table 5.4 
Student Performance on MFMT-II 
by 
Percent Enrolled 
in Individualized Education Program 
Levels I though III 
(1991) 
End of Grade 11 
Performance Rating 
Ex = 99, Sat = 97 
School 
No. 
Performance 
Ratincr 
Percent of Students 
in Levels I - III 
412 59.8 5.6 
450 66.0 3.5 
402 75.5 5.3 
406 80.5 3.2 
040 82.0 2.8 
070 82.5 5.4 
411 84.1 4.5 
454 87.8 3.6 
410 90.8 5.3 
400 92.0 4.4 
405 92.1 4.6 
414 92.4 .7 
401 92.9 4.3 
415 93.1 4.3 
403 99.7 .2 
407 99.7 .0 
480 99.7 .4 
N=17 • • • • • • 
Performance Students 
Median percent = 90.8 4.3 
Mean percent = 86.5 3.6 
Range of the % = 59.9 - 99.7 0 - 5.6 
Standard variance = 11.33 1.84 
Footnotes: 
Ex = Excellent performance 
Sat = Satisfactory performance 
Source: Baltimore City Public Schools. Maryland School 
Performance Program Report, ibid. 
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Table 5.5 
Student Performance on MFMT-II 
by 
Percent Enrolled 
in Individualized Education Program 
Levels IV and V 
(1991) 
End of Grade 11 
Performance Rating 
Ex - 99, Sat = 97 
School 
No. 
Performance 
Ratincr 
Percent of Students 
in Levels IV and V 
412 59.8 80.9 
450 66.0 74.3 
402 75.5 77.3 
406 80.5 75.6 
040 82.0 81.5 
070 82.5 70.9 
411 84.1 73.5 
454 87.8 60.0 
410 90.8 69.0 
400 92.0 58.6 
405 92.1 72.8 
414 92.4 .0 
401 92.9 77.5 
415 93.1 7.7 
403 99.7 .0 
407 99.7 .0 
480 99.7 16.7 
N=17 • • • • • • 
Performance Students 
Median percent = 90.8 70.9 
Mean percent = 86.5 64.0 
Range of the % = 59.9 - 99.7 0 - 80.9 
Standard variance = 11.33 23.07 
Footnotes: 
Ex = Excellent Performance 
Sat = Satisfactory Performance 
Source: Baltimore City Public Schools. Maryland—School, 
Performance Program Report, ibid. 
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students diagnosed as having a "handicapping condition," Level 
I through III, These estimates assert that students do attain 
the level of mathematics skills to which they are exposed. 
Demographics 
Student performance data are disaggregated in Appendix D 
by race and sex. The disaggregation of the data by sex is 
insignificant to this study and does not indicate a pattern. 
The data disaggregated by race shows that most white students 
enroll in one of the three city schools offering honors 
courses in mathematics. The data indicate that by the time 
the majority number of the white students have completed the 
11th grade they have attained functional literacy in 
mathematics or they no longer attend the Baltimore City public 
high schools where performance ratings were less than the MSBE 
standard. By deduction, it infers that the inner city public 
high school students who are diagnosed as having a 
handicapping condition, by the seventh grade, and thereafter 
separated from the mainstream instruction and exposed to, at 
best, enabling functional materials are African Americans. 
Attainments 
The attainment of college admission requirements or 
vocational certificates indicates the potential transference 
of instruction into future work opportunities. 
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The type of student attainment referred to in Table 4.7 
indicates different emphasis in the mathematics textbooks and 
different applications of the mathematics principles. For 
example, Baltimore City has three senior high schools, numbers 
403, 407 and 480, which offer concentrated college preparatory 
programs and had the highest number of seniors completing 
college preparatory courses. The data show that 93 percent of 
these students have completed the University of Maryland 
System requirements and are eligible to continue their 
education. They have maintained a 2.5 grade point average and 
scored 1000 or better on the SAT examination. The benefits of 
this attainment is the potential empowerment skills which will 
permit students a wider opportunity of choice in the future. 
Three schools, numbered 400, 410 and 454 in this 
district, are identified as having math programs which 
concentrated on attaining vocational certification. Of the 
total number of seniors, 92 students per school meet the 
minimum requirements for approved licensing and can be 
expected to immediately pursue a career. It can also be 
assumed, because of their certification, they will have the 
opportunity for upward mobility. 
An average of 26.7 seniors per school have satisfied the 
requirements for both continued study and employment and 
therefore have the potential to accept future challenging 
opportunities. The data also revealed that better than 2/3's 
99 
percent of all senior high school students in the school year 
1990 and 1991 meet both the minimum requirements which enable 
them to make the choice between continuing their education and 
seeking immediate employment. 
School, numbered 415, is in a unique position. The aim 
is to serve children gifted with talents in the arts. To gain 
admission to the school, these students must demonstrate a 
talent in the arts and the potential for academic achievement. 
Throughout their high school years the students engage in 
rigorous professional training. It can therefore be assumed 
that these students graduate from high school with a choice of 
continuing in the arts or because of the rigor of their 
academic program, have upward mobility in the work place. 
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CHAPTER 6 
SUMMARY AND CONCLUSION 
This evaluation of the textbooks contents and domains 
finds that: the basic mathematics education programs, 
available in secondary, inner city, public schools, is 
insufficient to provide the level of functional mathematics 
literacy demanded by society and individuals for the year 
2000. First, the present definition and objectives of 
functional literacy in mathematics is irrelevant given the 
dynamics of society. This is, the present standards used to 
determine mathematics competency are too limited given the 
level of technology demands of the future. Second, the 
number of inner city, public school students pursuing a 
mathematics curriculum which provides instruction in the 
empowerment and critical mathematics skills is insignificant 
given global and national demands of an industrialized 
society. Too few inner city public school children are 
enrolled in mathematics programs which instruct them in the 
mathematics principles that will potentially lead to 
opportunities in the technological world of the year 2000. 
Third, the differences in the structure of the mathematics 
instruction curriculum (inputs) of the special education, 
regular and honors programs directly influences the 
unsatisfactory performance (outputs) scores of students on the 
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Maryland Functional Mathematics Tests I and II. Fourth, the 
education costs of achieving present levels of literacy 
attainment far outweigh the benefits that can potentially 
accrue to the individuals and will increase the long term 
opportunity costs to society. 
The Maryland State Board of Education (MSBE) and Maryland 
State Department of Education (MSDE) functional literacy 
mathematics standards along with the Declared Competency 
Index (DCI) codes are the instruments which identify the 
functional learning objectives. Baltimore City's high school 
Maryland Functional Mathematics Test I and II are the 
performance reports which provide conclusive evidence that the 
mathematics textbooks serve as an instructional tool for 
developing changes in the literacy behavior of school age 
youngsters. The content analysis, latent technique, enabled an 
evaluation of the influence which different education 
exposures had upon student attainment of the mathematics 
courses learning objectives. Based on an evaluation of the 
mathematics education, using the tools identified above, this 
examination provides conclusions on the following issues: (1) 
the competency index codes of mathematics textbooks relative 
to mathematics textbooks adopted for use in the city's public 
schools; (2) the level and degree of literacy with high school 
youngsters attain; (3) the levels of functional literacy 
instruction; (4) the factos which influence the development of 
the differences in literacy attainment; (5) the literacy 
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demands of society in the year 2000; and (6) the potential 
opportunity cost related to the level of literacy which is 
presently attained by high school students. 
Summary 
The first chapter introduces the problem, its nature, 
scope, and significance, it provides a general description of 
the research strategy, evaluation design, and an introduction 
to the application of the content analysis methodology. The 
introductory pages distinguish the characteristics, 
limitations and advantages for examining the textbooks 
contents. It explores the past, compares the present and 
discusses the potential value of a literacy review based on 
findings that are drawn from an evaluation of the textbooks 
content. 
The examination proceeded with four activities, an 
extensive literature review, the selection of the research 
design and methodology, the observation and presentation of 
the data, the data analysis and estimation, and the 
drawing of the research conclusions. 
The first activity, the literature review, examines the 
existing perspective of literacy education. It cites the 
nature of the problem, discusses how and why variants in 
literacy education have evolved, and how functional 
mathematics literacy was being addressed in the nation and in 
the State of Maryland. Chapter 2 introduces factors which 
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account for the level of literacy attainment and provides 
information on the characteristics which influence the level 
of literacy/illiteracy performance. It references America's 
education policy on literacy and provides an assessment of the 
composition of what ought to constitute a functional literacy 
education program for this dynamic society by the year 2000. 
Literacy is defined as a assessment of performance based 
on pre-established criteria. The State of Maryland measures 
mathematics literacy as the functional relationship between 
instruction and student behavior (i.e. performance) and 
assesses the level of performance by the MFMT. The chapter 
introduces the criteria, the Declared Competencies Index and 
the mathematics textbooks adopted in the city's public high 
schools. This activity also introduced the instruments used 
to estimate the transformation of instruction into measurable 
performance behavior and the conditions which would be used to 
determine their benefits and costs. 
The chapter gave credit to the institutions responsible 
for establishing literacy criteria and the rationale for these 
measurements. The Maryland State Department of Education 
(MSDE), Maryland States's Board of Education (MSBE), and the 
Baltimore City School District office, are specifically 
responsible for maintaining statistics, tracking and 
publishing information of the education trends within their 
geographic boundaries and provide the fundamental material 
resources for this study. The U. S. Departments of 
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Education, Census, Commerce, and Labor have introduced 
literacy goals for America by the year 2000. Functional 
literacy standards in the basic skills of reading, writing, 
and mathematics and life skills are approved by the MSBE and 
implemented in all of the district public schools. The MSDE 
develops functional literacy competency indexes in mathematics 
and each district's central office identifies, adopts and 
approves textbooks that are to be used, based on formerly 
stated literacy objectives. 
The review includes references to the works of scholars 
such as Samuel Bowles, Herbert Gintis, Kenneth Clark, Paulo 
Freire, Jonathan Kozol, Carter G. Woodson and many others 
because their contributions represent a broad range of 
materials written extensively on issues of literacy (i,e.,the 
inconsistent applications of exposure to knowledge and skills 
opportunities and its impact on student performance). 
The second activity is the discussion of the research 
design and research methodology. Education literature and 
textbooks were examined to determine the appropriateness and 
application of a technique for the study. This data 
determined that the evaluation technique, combined with 
content analysis methodology, latent approach, satisfies the 
development of the research. 
Chapter 3 uses the research methodology and the MSBE and 
MSDE's instruments and criteria for evaluating the content 
domains of mathematics textbook. The States data on the 
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instruction accountability and student attainment highlight 
dictate the procedure used to evaluate functional mathematics 
literacy performance and assessing cognitive knowledge and 
skills. The evaluation design permits an examination of an 
on-going problem focusing on its efficiency and effectiveness; 
and making suggestions for its improvement on the basis of the 
investigation. Latent content analysis employs, examines, 
estimates and relates the determining influences which the 
textbook (as an instructional tool) impacts on the level of 
mathematical literacy attained by public high school students. 
These tools form the methodology for the study and the 
examination of the contents of mathematics textbooks. 
The students literacy behavior is evaluated using the 
State's six literacy goals in the area of mathematics. In 
addition eight competencies and thirty objectives/behaviors 
are identified. Each of the thirty behaviors are assigned a 
code number consisting of three digits which is used to 
observe the textbooks content domains. The diagnostic 
feedback uses the MSDE, Maryland Functional Mathematics Test's 
(MFMT I and II) and assigns performance standards. The 
mathematics objectives are further grouped into seven domains 
or groups of behaviors, each containing three of six 
objectives. 
The third activity was the presentation of the raw data 
observations. This material was examined and coded based on 
MSDE functional literacy and competencies into mathematics 
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codes. They were recorded, and the domains established, and 
the indices used to evaluate the level of literacy performance 
described. Chapter 4 describes the assessment of mathematics 
literacy performance, presents relevant observations from the 
textbook's contents and domains and introduces MSDE's 
standards and codes. The data are disaggregated into three 
mathematics courses: special education, regular, and honors. 
These are presented further by performance assessment, student 
attainment, race and sex. 
The fourth activity was the analysis and evaluation of 
the data and the observations relative to the textbooks 
adopted for use in the City's public high schools. Chapter 5 
serves as the basis for estimating relationships and 
correlating findings. 
This examination permits the transformation of the data 
into measurable estimates. The value of the data observations 
are summarized and estimates made about the averages, 
variances and degree of relationship between the level of the 
textbooks content domains and literacy performance. This 
involves the estimation of the probable relationship between 
instruction and student literacy behavior in mathematics using 
objective statistical techniques and comparing the results to 
mathematics literacy standards of the Maryland State Board of 
Education. Analyses permitted inferences and the development 
of conclusions relative to the literacy value of the textbooks 
and to students attainment of functional mathematics knowledge 
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and skills. It also infers the adequacy of instruction to 
meet the demands of a dynamic society in the year 2000. 
Conclusion 
The conclusion of this study is that the differences in 
the mathematics textbooks, domain and content, to which senior 
public school students are exposed directly influence the 
level of functional mathematics literacy that the student 
attains. In addition the level of functional mathematics 
literacy attained by students at most of the public high 
schools is unsatisfactory even based upon State standards. 
Therefore, the value of functional mathematics literacy will 
accrue very little future benefit to society or the 
individual. 
This evaluation of mathematics textbooks adopted by 
Baltimore City high schools, for use in their mathematics 
programs, special education, regular and honor courses, 
revealed the level of functional mathematics literacy to which 
the student is exposed. It also revealed the level of student 
performance and their potential for future attainment. 
Schools which exposed their students to enabling 
functional mathematics skills generally attained an average 
satisfactory performance score which reflected that level of 
literacy attainment. Schools which exposed their students to 
mathematic programs containing functional skills at the 
empowerment level generally recorded satisfactory performance 
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scores which reflect student mathematic literacy achievement 
which enables them to take advantage of future opportunities 
offered by society. 
Proof of this conclusion is provided by six supportive 
statements draw from the evaluation. 
The first support of the conclusion is based on the 
achievement level of functional mathematics literacy attained 
by high school students. These estimates show an average of 46 
percent of all 9th grade and 43.1 percent of all 10th grade 
public high school students in 1990 and 1991 attained enabling 
literacy mathematics knowledge and skills. This infers, 
according the MSDE criteria with an Alpha error of . 10 
percent, that less than half of all 9th and 10th grade city 
high school students are able to perform basic functional 
mathematics manipulations such as adding, subtracting, 
dividing of whole numbers and percentages, etc. Conversely, 
an average of 54 percent of all 9th grade and 57 percent of 
all 10th grade high school students, in Baltimore City, in the 
years 1990 and 1991 were unable to perform such simple 
mathematics manipulations as using simple formulas, reading 
scales, renaming fractions as percentages, etc. In addition 
an average of 64 percent of the city public high school 
students are separated from the mainstream education program 
and placed in special education mathematics courses. Special 
Education, Levels IV and V, receive textbook instructions 
which are aimed at attaining enabling literacy skills. The 
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data indicate these students also attain mathematics 
competency comparable to the level of their exposure. 
In accordance with the State of Maryland's mathematics 
performance test. Level II, the data indicate that an average 
of 86.5 percent of all city public high school students attain 
minimum functional literacy. With a 10 percent margin of 
error it is the estimate that 86.5 percent all Baltimore City 
high school graduates attain mathematics knowledge and skills 
adequate enough to secure entry level employment in jobs which 
require routine task and in which would have a cap on upward 
mobility. The content and domain of their mathematical 
knowledge and skills range from basic knowledge of mathematics 
calculations to understanding concepts useful for the 
mathematical reasoning of present societal needs. 
The Baltimore City Public High School data report that 
84.3 per cent of all of the students in this category are main 
in the regular mathematics program and use textbooks whose 
contents are concentrated toward developing functional 
competencies in mathematics. 14 percent of all city public 
high school students do not attain functional literacy in 
mathematics by the end of the 11th grade. 
Only three high schools, in Baltimore City, concentrate 
their mathematics programs on the honors courses where the 
levels of exposure and instruction exceed the minimum 
standards set by the state. The mathematics objectives of 
these courses are based on introducing higher orders of 
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applications, methods, structure, and procedures of using 
mathematics to reason and solve personal and societal needs. 
The second support of the conclusion is based on 
estimates of the relationship between student performance and 
mathematics education programs. The data reveals, that inner 
city public high schools, on average, are attaining 
mathematics performance ratings which directly correspond to 
the levels of literacy instruction to which their students are 
exposed. These measured are indicated by the content and 
domains of mathematics textbooks used in the 9th, 10th and 
11th grades. By pre-determining the education level of 
attainment of educable youngsters according to pre-diagnosed 
'handicapping condition' (i.e. Special Education programs) 
students who exposed to, at maximum, enabling mathematics 
skills, perform at the enabling levels of literacy. Likewise, 
instruction from textbooks containing functional literacy 
content indicates that students tend to exhibit satisfactory 
performance at the functional mathematics literacy level. 
Approximately one-third of all high school students 
attending public schools in the Baltimore inner city are 
diagnosed as having a handicapping condition. More 
significantly, the handicap was used to indicate the students 
incapacity to achieve functional literacy. 64 percent of 
Baltimore's high school students are separated from the 
mainstream program and placed in restrictive Special Education 
courses, Levels IV and V. This program provided direct, 
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concentrated professional assistance aimed at overcoming the 
handicap and providing instruction ceilings of enabling 
mathematics literacy. The objective is to expose students with 
handicapping conditions to enabling skills, and all estimates 
of performance infer that by the 11th grade these students 
attained that level of literacy. 
This also infers a direct relationship between 
mathematics competencies which characterize functional 
literacy and the content domains of mathematics textbooks used 
in the honor courses. It is illustrated by the three city 
public high schools that served less that .02 percent of 
children diagnosed as having handicapping conditions. In 
addition the data reveal that the assessed mathematics 
performance of students exposed to the honors courses meet and 
exceed the standards for functional literacy in mathematics. 
On the other hand, schools which served more of the general 
and special needs population rated lower (and their variance 
actually higher) in performance on the enabling and functional 
mathematics test. 
The relationship between exposure to mathematics literacy 
and performance levels infer that either (a) the large 
population of inner city public school students who do not 
have the cognitive ability to attain functional literacy 
should not be served by the regular public school system 
levels or (b) that students are diagnosed as having 
handicapping condition, and then exposed to textbooks 
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instruction and materials which do not offer them an 
opportunity to achieve beyond this literacy level. 
Consequently the limited textbooks exposure retards their 
potential and reduces their future opportunities. 
The third support of the conclusion is provided from an 
evaluation of the factor(s) which tend to influence the 
differences in mathematics literacy behavior. The data 
indicates that the difference in literacy performance in 
mathematics is due to the general structure and objective of 
the education programs and to curriculum conditions. The 
findings of this research support the argument made by the 
behaviorists referred to in chapter 2. These proponents argue 
that the student's literacy attainment (e.g. performance in 
mathematics) is linked to the schooling objectives (e.g. 
instructional inputs or the textbooks content and domains). 
The research data reveal that the method of attaining a 
particular level of student performance on the MFMT-I or MFMT- 
II indicates a verifiable links between the mathematics 
programs offered to the student and the accompanying textbook. 
The reported mathematics performance assessment of the high 
schools proves that their students generally attained basic 
function literacy competencies closely aligned to the 
instructional program. This conclusion supports the research 
conclusion of the behaviorist who would propose that in 
education there is a measurable link between textbook 
instruction (input) and student performance (output). On this 
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point the data support the fact that 80 percent of the change 
in student performance on the MFMT-I was inversely associated 
with the textbooks domains and objectives. 70 percent of the 
change in student performance on the MFMT-II was is inversely 
associated with the textbooks domains and objectives. 
Those opponents argue that the disadvantage of this 
theory is that it places behavioral objectives in some kind of 
accountability scheme. However, the data indicate that 
student have attained literacy levels which directly 
correspond to the level of the textbooks competencies and 
therefore to the pre diagnosis of a handicapping condition 
which is determined by the level of instruction in the 
textbooks. 
Two supportive propositions which are advocated by the 
behaviorist link performance with instruction; namely, (1) 
these are, the promotion of the emotional and creative well¬ 
being of the individual, and (2) according to Goodlad (1984), 
it enhances the development of the students interpersonal 
relationship, cultural, moral and ethical character. The data 
indicate that MSBE defends the separation of Special Education 
IV and V students from the mainstream education program by 
placing them in "least restrictive environment" and providing 
services tailored to the needs of the students because 
handicaps "affect learning in varying degrees" and therefore 
this scheme provides programs which are designed to the 
predetermined level of their student. The inference of 
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Maryland State's program is provided through the mathematics 
textbooks to which Special Education level IV and V are 
exposed. These focus on developing social adaptation and 
citizenship skills of its students by directing literacy 
applications and activities to Life Skills and Consumer and 
Career mathematics. 
The fourth support of the conclusion is an evaluation of 
the potential worth of the level of functional mathematics 
attained to the high school students and its benefits and 
costs to the society. This data indicates that only three 
senior high schools in the city meet overall functional 
literacy performance standards as set by the State. 
Summary estimates of total student performance indicates 
that slightly better than two-thirds of the city's 20,000 high 
school students in the year 1991 satisfactorily meet the 
minimum mathematics literacy requirements that would enable 
them to make a choice regarding future opportunities. Of 
this 3,460 12th grade students only 72 percent benefit from 
the instruction. 38 percent meet all state requirements for 
college admission; 27 percent obtain requirements for 
certification in an approved vocational occupation and .07 
percent meet both college admission and occupational 
standards. 
On the other hand, the financial cost of education in the 
regular programs of the city's public schools remained 
constant at $4,614 per pupil. Special education programs 
115 
cost an additional $1,000 per pupil in professional support 
services, instructional aides and materials. High socials 
cost may correlate performance with special instructional 
assistance. 
Approximately 1/3 of all students attending inner city 
public high schools can not satisfactorily pass functional 
literacy mathematics test even after 11 years of schooling. 
These children will be unable to accept life long 
opportunities of attending college, employment with upward 
mobility or other creative challenges. 
The fifth support of the conclusion indicates of the 
benefits of mathematics literacy attainment is directly 
related to the level of the exposure to instruction materials. 
Students in all programs tended to achieve the level of 
mathematics literacy in proportion to the level of exposure to 
textbook content and domains. Conversely, cost increase for 
students who are not exposed to the maximum levels of the 
course competencies, this results for example, in natural 
student attrition or high drop out rates from school. This 
eliminates the need for pre-diagnosis of a 'handicapping 
condition' and avoid the possibility of retarding the 
potential for exposure. This reduces a fraction of the cost of 
the Special Education programs and the lifelong opportunity 
cost to all those students who could have excelled if they 
were exposed to the highest literacy objectives and 
instruction domains. 
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The opportunity and social cost of functional literacy in 
mathematics will escalate even further as students are not 
exposed to higher levels of mathematic applications. 
Functional mathematic objective sufficient for the year 2000 
must expose all students to reflective thought, logical 
processes and deductive reasoning. The content domain of 
functional mathematics must also include innovative 
instruction techniques that expose all students to a level of 
critical thinking, reasoning, problem solving, evaluation, 
analysis, synthesis and decision making for the dynamic world 
of the year 2000. 
The sixth support of the conclusion evaluates the 
relevance of the definition of literacy to the functions of 
society, given time and spatial consideration. It has been 
stated, that functional mathematics, according to the United 
States definition would merely require a person to be ability 
to read, write and perform simple mathematics manipulation at 
some arbitrary low level of schooling. The MSBE classifies an 
individual as functionally literate in mathematics if they 
have demonstrated a level of competency in the enabling skills 
necessary to ascertain the answers to a problematic setting or 
situation. The data observations support the fact that most 
of the students attainment, on average, meet one or both of 
these condition. However, the real question is whether 
Maryland's definition of functional mathematics and its 
objectives are relevant, given present demands for a 
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functional individual literate in the mathematic skills 
necessary to carry our society into the 21st century. The 
National Council of Teachers of Mathematics, McKulecky, 
Ravitch, Coles, and others assert that there is a greater 
cost, which will increase geometrically by defining functional 
according to yesterdays standards. 
According to the MDBE's definition of literacy, in the 
City of Baltimore, based on the 1990 - 1991 school year, 4/5's 
of its adult population, in the year 2000, with functional 
mathematics skills that are inadequate even by 1992 standards? 
What is the value of measuring functional mathematics literacy 
by standards which lack a means of measuring the development 
of the student creativity and does not measure changes in 
student behavior on the basis of thinking, reasoning, 
analyzing, synthesizing and using new technology to carry out 
these decisions? The data infer the opportunity and social 
cost of the present mathematics literacy performance to 
individuals living in a global economy which is highly 
competitive. The social cost of idleness is even higher. 
Individuals lose self esteem, self respect and the cost of 
crime increases. Individuals who lack opportunity choices 
constantly bump into the 'glass ceiling' or form the 
increasing numbers of working poor or homeless. The society 
suffers from the lost of productivity and the overall decline 
in the standard of living. 
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This sample population of high school students makes it 
clear that a State definition of functional literacy must be 
as dynamic as the time and relevant to the functional needs of 
society and individuals. In summary this evaluation of the 
different mathematics textbooks, their content and domain, 
adopted in the Baltimore City senior high school reveals that 
the benefits of mathematics literacy programs are to low and 
the cost too high to the individual and society. Special 
Education mathematics programs serve essentially the purpose 
of grouping or tracking students by pre-determined abilities. 
The differences in the education instruction in the different 
mathematics programs force students into a track which will 
not provide everyone of them the same opportunity to obtain 
the knowledge and skills which will be demanded in the highly 
technological advanced society of tomorrow. This research 
concludes that the average student who has satisfactorily 
attain a functional level of mathematics literacy will still 
be illiterate in the world of tomorrow and unable to accept 
the challenges of the dynamic world of the year 2000. 
There is a footnote which validates the conclusions 
reached in this study. An attempt is already being made to 
provide a solution to improve the relationship between 
instruction and student performance. Namely, In September, 
1992 the Baltimore City school district, with the single goal 
of improving student performance in the areas of math, science 
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and language skills entered into a partnership with a private 
education corporation, Alternative Education, Inc. or 
Tesserae. One of the first actions of Tesserae was to 
mainstream all students, (i.e., to eliminate all special 
education courses or separation and isolation of education 
exposure of children from the basic mathematics program). 
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BALTIMORE CITY 
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(1990) 
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Baltimore City 
Public High Schools 
(1990) 
School Number Name 
0480 Baltimore City College 
0403 Baltimore Polytechnic 
Institute 
0454 Carver Vocational-Technical 
0414 Paul Laurence Dunbar 
0400 Edmondson Westside 
0406 Forest Park 
0450 Frederick Douglass 
0040 Lake Clifton/Eastern 
0410 Mergenthaler Vocational- 
Technical 
0402 Northern 
0401 Northwestern 
0405 Patterson 
0415 School for the Arts 
0070 Southern 
0412 Southwestern 
0411 Walbrook 
0407 Western 
Source: Maryland State Department of Education. Principals 
of Secondary Schools. A Schools for Success 
Publication. 1991. p3. 
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High School Mathematics: 
Courses and Textbooks 
(1990) 
Course 
1. Algebra I (Regular Program) 
2. Algebra I (Honors Program) 
3. Geometry (Regular & Honors) 
4. High Sch. Mathematics II (Sp. Ed). 
5. Trigonometry (Reg. & Honors) 
6. Analytic Geometry 
7. High Sch Mathematics III(Sp. Ed.) 
8. Advanced Mathematics 
9. Precalculus 
10. Probability and Statistics 
11. College Algebra 
12. Calculus 
13. Calculus (Honors) 
14. Modern Algebra 
15. High Sch Mathematics IV (Sp.Ed.) 
16. Applied Mathematics I 
17. Pre-Algebra 
18. Technical Math I 
19. High Sch. Mathematics I (Sp.Ed.) 
20. Algebra II w Trig (Regular) 
21. Algebra II 
22. Applied Mathematics II 
23. Elementary Algebra 
24. Technical Math II 
Title Text 
Algebra I 
Algebra: Structure & Methods, Book I 
Geometry 
Essentials of Mathematics 
Trigonometry 
Modern Analytic Geometry 
Consumer and Career Mathematics 
Advanced Mathematics 
Precalculus/Trigonometry Functions & 
Applicat ions 
Introduction to Statistics and 
Probability 
College Algebra 
Calculus with Analytic Geometry 
Calculus with Analytic Geometry, 
4th ed. 
Contemporary Abstract Algebra 
Life Skills Mathematics 
General Mathematics: Skills, Problem 
Solving and Applications 
Elementary Algebra, Part I 
Basic Vocational Technical Mathematics 
General Mathematics 
Algebra II 
Algebra & Trigonometry: Structure & 
Methods, Book Ii 
Essentials of Mathematics 
Elementary Algebra, Part II 
Basic Vocational Technical Mathematics 
(with workbook) 
Pifclisher 
Scriber-Laidlaw 
Houghton Mifflin 
Houghton Mifflin 
Harcourt, Brace 
Jovanovich 
HoughtonMiffl in 
HoughtonMiffl in 
Scott Foresman 
HoughtonMifflin 
Addison Wesley 
Houghton Mifflin 
D. C. Heath 
Scott Foresman 
Prentice Hall 
0. C. Heath 
Media Materials 
Harcourt, Brace 
Jovanovich 
Houghton-Mifflin 
Delmar 
D. C. Heath 
Scriber-Laidlaw 
Houghton Mifflin 
Harcourt 
Houghton Mifflin 
Delmar 
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TABLES OF CONTENTS 
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Samples of 
Tables of Contents 
of 
Mathematics Textbooks/Courses 
(1990) 
Courses and Text Titles 
Special Education. Math IV 
Life Skills 
Special Education. Math II 
Essentials of Mathematics 
Additions & Subtraction of 
Whole numbers 
Numbers 
Tens and ones 
Place value & Rounding 
Words for Numbers 
Addition & Subtractions 
Trading; Without trading 
Time and Money 
Multiplication 
Writing, Switching factors 
Problem Solving 
Geometry 
Fractions and Decimals 
Division 
Measurements 
Special Education. Math III 
Consumer & Career Math 
Income (Hourly Rates) 
Personal Banking 
Consumer Credit 
Buying a Car 
Automobile Oper. Expenses 
Travel 
Renting & Decorating a Home 
Buying a Home 
Building a Home 
Income Tax 
Health, Life & Retirement 
Insurance 
Investments 
Buying Food 
Buying, Making, and 
Renting Goods 
Budgeting 
Special Education. Math I 
General Mathematics 
Addition/Subtraction 
Whole numbers 
Multiplication 
Division 
Graphs and Applications 
Decimals: Add/Sub/Mult 
Decimals: Divisions 
Applying Metric Measures 
Fractions:Add/Sub 
Fractions:Mult/Division 
Circles and Applications 
Ratio/Proportion/Percent 
Statistics/Probability 
Squares & Square Roots 
Integers: Add/Sub/Mult/Div 
Graphing and Equations 
Analyzing Costs & Contents 
Measurement: Area, Weight & Mass 
Traveling From Place to Place 
Buying on Credit 
Long Term Loans 
Measuring Volume 
Figuring your wage income 
Insurance Protection 
Shopping From Catalogs 
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Courses and Text Titles 
Technical Mathematics 
Practical Problems for Welders 
Whole Numbers 
Add/Sub/Mult/Div 
Common Fractions 
Add/Sub/Mult/Div 
Decimal Fractions 
Add/Sub/Mult/Div 
Decimal & Common Fractions 
Averages, Percents, Percentages 
Direct Measurements 
Metrics, Equivalent Units 
Angular Measure 
Protractors 
Computed Measures 
Area of Squares and Rectangles 
Area of Triangles and Trapezoids 
Area of Circular Figures 
Volume of Cubes/Rectangular & 
Cylindrical Solids 
Volume of Rectangular Containers 
Mass Weight Measures 
Pieces and Lengths 
Stretchouts of Square/Rectangular 
Stretchouts of Circular/Semicircular 
Economical Layout of Rectangular Plates 
Economical Layout of Odd-Shaped Plates 
Algebra II (Regular) 
Algebra 2 with Trigonometry 
The Real Number System 
Linear Relationships 
Functions 
Polynomials 
Rational Expressions 
Extending the Real- 
Number System 
Linear Systems 
Quadratic Relationships 
Conics and Quadratic 
Systems 
Polynomial Equations 
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APPENDIX D 
RACE AND SEX OF STUDENTS* 
AND 
PERFORMANCE ON MFMTs I & II 
(1990) 
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Race and Sex of Students* 
and 
Performance on MFMTs I & II 
(1990) 
Standard Percent Standard Percent 
Excellent = 90 Excellent = 99 
Satisfactory = 80 Satisfactory = 97 
F irst Time Test Takers End of Grade 11 
% Black % Wh ite % Black % Whi te 
School No. M F M F M F M F 
040 25.6 29.1 .... .... 82.0 81.2 — — - 
070 22.2 10.1 40.3 26.2 80.0 68.9 100.0 86. 1 
400 38.9 35.0 .... .... 95.7 89.5 — -- -- 
401 29.2 38.5 — .... 92.2 93.2 .... — - 
402 23.6 27.7 — .... 75.6 70.0 .... -- -- 
403 80.9 85.0 90.0 78.0 100.0 99.0 100.0 100 .0 
405 26.1 34.8 49.0 53.0 82.9 94.2 98.1 90 .0 
406 35.8 40.5 .... .... 77.2 83.5 .... -- -- 
407 .... 84.9 .... 89.2 .... 100.0 .... 100 .0 
410 46.8 52.0 52.6 53.8 87.3 94.1 93.3 -- -- 
411 17.8 17.0 .... .... 86.0 82.5 .... -- -- 
412 8.7 16.7 19.0 21.9 61.5 59.0 .... -- -- 
414 55.7 51.4 .... .... 98.0 89.6 — -- 
415 .... .... — 85.2 .... — — 96 .7 
450 13.3 8.7 — .... 66.2 66.7 — -- -- 
454 57.0 50.5 — .... 88.7 87.2 .... -- -- 
457 .... 51.9 .... .... .... 65.2 .... -- -- 
480 83.0 74.5 94.1 82.1 100.0 99.4 100.0 
inicity: Black (not of Hispanic origin ; White (not of Hispanic or igin) 
Footnotes: 
* Race/E 
* Sex: M = Male; F = Female s n nai r - renwi , , . . . .. 
Data are disaggregated by sex and race/ethnicity. If 20 or more students are included in the sex 
and race/ethnicity categories in a school. If 20 or more students were not included, per school, 
the data was not didaggregated. 
Source: Baltimore City Public Schools. Maryland School Performance Program Report, School Systems and 
Schools. 1991. 
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